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PREFACH. 


THE object of the present work,—for while so 
many books on Auscultation already exist, it 
may be necessary to explain the object of a fresh 
candidate for public favour,—will be perhaps best 
explained by a sketch of conversations, in which [ 
have on several occasions taken part, and from 
which the notion of writing it may be stated to 
have in great measure originated. 

‘““T want, Sir, to learn something about Aus- 
cultation,” a pupil has said to me; ‘ what book 
would you advise me toread ?” ‘The book of 
nature, Sir; go to the bed-side, and to the inspec- 
tion room.” ‘* Yes! but I know nothing about it, 
and I want some little information beforehand.” 
“ Certainly! Read Andral, Bouillaud, Laennec 
with Forbes’ notes, Hope, Stokes, Williams.” 
‘Oh! but I have not time to read half of them, or 
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perhaps really to study one of them. I only just 
want something to give me a little insight into 
the matter, and then I mean to work away in the 
wards.” “ Then look over Martinet’s Manual, 
or get Sharpe's little compilation, or Spittall, or 
Cowan's Bedside Manual, or Dr. Newbigging’s 
translation of the exquisite little work by Barthe 
and Roger.” ‘“ Well! I have got one of those 
you mention, but I can make nothing out of it. 
There is such a profusion of terms, such lots of 
‘bruits and rales, that I cannot get on at all. I 
wish you would write a book that beginners could 
make use of; it is really much wanted for pupils, 
and for other persons who have been out of the 
way of clinical instruction for some years.” 

In conversations to this effect I have on several — 
occasions taken part. Whatever, therefore, may 
be thought of the judgment of the individuals in 
applying to myself to relieve them of their diffi- 
culties, and howsoever such an application may 
be regarded, as a mere incense-offering to my 
self-complacency, the difficulties complained of I 
have presumed to be real. I know indeed that, 
after the perusal of works especially treating of 
diseases of the chest, pupils, and practitioners too, 


are often quite incapable of instituting an ordinary 
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examination, and of distinguishing the more 
common physical signs. With terms they may 
be sufficiently familiar; the theory of morbid 
sounds may be not unknown to them; but how 
they are to elicit some of these sounds, and how 
they are to distinguish others, they know not. 
They cannot, in fact, practise auscultation and 
percussion; and they are unacquainted with the 
mode of setting about it. How, then, is this | 
knowledge to be attamed? Clearly by clinical 
instruction, most efficiently; by the precepts 
delivered and the illustrations offered at. the bed- 
side. But it unfortunately happens, that com- 
paratively few students attend to these instruc- 
tions, whether of precept or example, and that 
numbers find out their deficiencies only when it 
is too late for them to devote their attention to 
this infinitely most desirable mode of supplying 
them. 

It has, then, appeared to myself as well as to 
others, that a work was wanted, in which should 
be simply explained to the student of auscul- 
tation, not merely the origin, character, and 
diagnostic value of certain physical signs, but 
also the manner in which he should proceed to 


elicit them ; and which should direct him how to 
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pereuss, as well as state the indications afforded 
by percussion. 

It may, indeed, be asserted that all this, and 
much more than this, has been already done by 
several preceding writers. It may be so. Still 
the tyro in auscultation is at a loss. Preceding 
writers do not appear to have afforded the required 
information in an available form. The present 
attempt may be equally unsuccessful. But though 
T have certainly perused nearly all, and I believe, 
with one or two exceptions, all the works which 
have been recently published on diseases of the 
chest in the English language, and many that 
have not been translated, I know of no writing 
which approximately answers the purpose I desire 
to effect ; unless it be the articles “‘ Thorax, explo- 
ration of,” and ‘* Auscultation,” by Dr. Forbes, 
in the Cyclopedia of Practical Medicine. Had 
these articles been published in a separate form, 
and been somewhat extended, it is possible that 
the present attempt would not have been made, 
and this work would have never appeared ; though 
from my recollection of those articles, perused a 
long time ago, I trust some useful additions may 
be found herein. 


IT cannot forbear here to recommend, and to 
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express the delight I derived from the perusal of, 
the admirable little book of Barthe and Roger. 
It contains a great amount of information, con- 
veyed in a very agreeable way; but it treats of 
auscultation alone, and is in some other impor- 
tant particulars unsuited for the object I have in 
hand. 

That object is mot to attempt to teach the 
practice of auscultation and percussion ;—that I 
feel assured can be attained only at the bed-side of 
the patient—but it is to point out to the student 
the way in which he may learn it by himself. 
It is mot to treat of the diagnosis of thoracic 
diseases ; upon that I profess not here to enter ; 
but it is to pomt out the physical signs of those 
diseases, and, as far as I am able, simply and 
intelligibly to explain the causes of those signs ; 
it is to instruct the beginner in the mode, by 
which he is to obtain a knowledge of them, as 
well as to direct him how to interpret them. 
Consistently with this object, I have desired 
that my statements should be plain, my direc- 
tions distinct, and my explanations simple, and 
devoid of anything approaching to erudite mystery. 
Consistently with this object, also, I have thought 


it desirable to avoid all quotations, as well as any 


xil PREFACE. 


statements of the different opinions which are, 
or have been, entertained upon various disputed 
points; which I have thought might probably 
tend to perplex, rather than instruct. Upon such 
questions I have considered it preferable, in a 
work purely practical and elementary, simply to 
express the opinions which I myself entertain, 
and which, though they may have been often 
expressed before, or have been originally derived 
from others, it is but fair to state, have been 
adopted by myself only after lengthened consi- 
deration and prolonged experience. 

I have already acknowledged that I have read 
most of the works which have been separately 
published in these realms on diseases of the chest. 
From each author I hope and believe I have 
derived considerable information, and to each, 
therefore, I have to express my obligation. I 
am willing to resign every novelty to each writer 
who may lay claim to its paternity, and to concede 
originality to all who may esteem it theirs. I 
make no pretension to novelty, and of originality 
(excepting in regard to my errors) I make no 
profession. But I trust that, without egotism, I 
may claim the privilege of an independent observer, 


and of an unbiassed expression of opinions, de- 
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rived from an experience of more than fifteen 
years, especially devoted to the practical study of 
diseases of the chest; during the whole of which 
I have neglected scarcely a single opportunity of 
examining the signs of disease in the living, or 
the products of disease in the dead subject; and 
during nearly the whole of which I have possessed 
the advantages afforded by one of the largest 
hospitals in the British dominions. 

With the exception of the article by Dr. Sonus 
referred to in the body of the work, I have not 
made a single extract from any author; to that 
article I have referred simply for the purpose 
of examining, and partially copying, the author's 
regional divisions of the chest. Though, therefore, 
the statements herein contained may have been 
repeatedly made, and the opinions herein delivered 
may have been again and again expressed by 
others; and though I may have seen them recorded 
by one or a dozen writers; yet, unless it be so 
acknowledged in reference to any particular fact or 
opinion, I believe I may with confidence assert, that 
I have given no directions, of which I have not by 
long practice proved the utility, and that I have 


made no statements, which, from whomsoever they 


Xiv PREFACE. 


may have been orginally derived, are not “ ¢he 
result of my own observation. Facts and signs 
are matters of experience and of observation ; of 
these I have not hesitated to express myself with 
decision. Explanations of facts and signs are 
often merely matters of opinion; of them I trust 
I-have ever spoken with caution, and with becom- 
ing deference to the opinions of others. At the 
same time, when I have entertained settled and 
decided opinions upon any debatable question, 
with whatever difficulty or doubt that question 
may be surrounded, I have thought it right to 
give expression to those opinions ; while upon 
some matters, the explanation of which appears 
to me to be still involved in obscurity, | have not 
hesitated to acknowledge my ignorance. 

I have thought it preferable to make use of the 
terms ordinarily employed, as, though open to 
some objection as stated by some previous 
authors, they have an acknowledged meaning 
among auscultators, and are so generally re- 
ceived, that I believe the changes proposed by 
those writers would not be attended with any ad- 
vantage, commensurate with the confusion which 


would arise from their introduction. The language 
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of auscultation is already difficult enough to the 
uninitiated ; it appears therefore unadvised, par- 
ticularly in a work intended to simplify, to in- 
crease the difficulty by a ‘‘ confusion of tongues.’ 

As to the style in which the work is written, 
I may observe that my chief desire has been to 
write plainly, so as to be intelligible by all. I have 
studied utility rather than elegance, and, if capable 
of attaining the “apte” and “ distincte,’ I have 
not been very solicitous about the “ ornate” of 
the Roman orator. I have written for those 
especially who are engaged, or who are likely to 
become engaged, in the practical study of thoracic 
disease at the bed-side; and I have written for 
them as I would address them, in a familiar and 
almost colloquial manner. At the expense of 
frequent repetitions, of homely phrases, and, it 
may be, of some literary coarseness, I have at- 
tempted strongly to impress upon the mind of 
the reader an important fact, rather than to polish 
an expression or to round a period. Of this just 
complaints may perhaps be made; but it must be 
recollected that what may appear grating té the 
ear of the literary critic, may be smooth and easy 
to the less refined, and that—to borrow the simile 
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of a philosophical writer of the last century— 
‘the luxurious receive no greater pleasure from 
their dainties than the peasant does from his 
bread and cheese; but the peasant, whenever he 
goes abroad, finds a feast, whereas the epicure 


must be well entertained to escape disgust.” 
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CLINICAL INTRODUCTION 


é 
TO THE PRACTICE OF 


AUSCULTATION, 
cc. 


CHAPTER I. 


PRELIMINARY OBSERVATIONS AND DIRECTIONS. 


Ir cannot be necessary at the present day to 
insist upon the advantages of auscultation and 
percussion to the practical physician. The re- 
markably rapid improvement which has recently 
taken place in the diagnosis of diseases of the 
chest, which, not more than thirty years ago, were 
the most obscure, but which may be now con- 
sidered as among the most easily recognized 
affections to which the human frame is liable, 


B 
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is almost entirely attributable to their employ- 
ment. Their importance may be fairly sup- 
posed now to be generally, if not universally, 
conceded. It is, however, as I conceive, a duty 
incumbent upon all who venture to write, how- 
ever briefly, upon these modes of investigating 
disease, to endeavour to impress upon the mind 
of the student, what has been frequently and in 
various ways forced upon my own mind; viz. 
that it is, to say the least, highly desirable, if not 
absolutely essential to his future success in com- 
bating disease, that he should become practically 
familiar with auscultation and percussion while at 
the Hospitals. They require much time—much 
practice—much training; in other words, a pro- 
longed education is necessary to their advantageous 
employment. When, indeed, facility has been pre- 
viously attained, and confidence already acquired 
by repeated trials, and by frequent reference to the - 
dead body, in confirmation of opinions formed 
during life, they may be used with benefit to the 
patient and satisfaction to the attendant, in pri- 
vate practice. But I believe that skill and apti- 
tude in their use are rarely acquired in private, 
and that, from the comparatively limited opportu- 
nities of studying morbid anatomy at the homes 
of patients, dexterity and confidence are not often 
attained except in public institutions. I would 
therefore earnestly recommend every medical pupil 
at the Hospitals to become acquainted with the 
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practice of auscultation, and familiar with the 
products of disease zow, while he is able to do so; 
as I feel assured that he will never regret the 
time expended in the attainment of these objects. 
If, on the contrary, the present opportunity be 
allowed to pass unimproved, it 1s not impossible 
that he may never enjoy another, and it is highly 
probable that he never will have so wide a field, 
or so suitable a time, for the study of that which 
he will find of vast service to him in his future 
course. 


1. Cautions as to the conduct and demeanor of 
the examiner. 


Some care is occasionally necessary lest per- 
sons of an excitable and irritable temperament, 
whose chests are about to be explored, should 
be alarmed by the anticipation of the exami- 
nation, the nature of which they do not under- 
stand, and the trouble and fatigue of which 
they consequently exaggerate. It is therefore in 
such cases desirable, that, if it have been pre- 
viously made known that an examination of the 
chest is to be made, the process should be repre- 
sented to be, as it really is, free from pain and 
attended with little imconvenience, though, if 
thoroughly effected, necessarily occupying con- 
siderable time. With the same view of not ex- 
citing alarm in the mind of such nervous indivi- 
duals, all unnecessary display of stethoscope and 
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pleximeter, and parade of every kind, should be 
avoided; otherwise some undefined notion of an 
operation may be produced, and the patient may 
become unwilling, or unable, to submit to the 
ordeal. If everything be quietly done, and all 
treated as a matter ofcourse, and managed with 
delicacy and gentleness, I believe very few persons, 
unless exhausted by disease, will be either un- 
willing without hesitation to submit to, or unable 
without injury to bear, a tolerably minute explo- 
ration of the chest. 

The examiner should also endeavour at the 
commencement to wear a cheerful aspect, and be 
careful not to allow the results of his investiga- 
tion to escape him in the hearing of the patient, 
or even to permit them in any way to affect the 
expression of his countenance, each shade of 
which is sometimes watched by patients with the 
most intense anxiety, and even slight changes in 
which occasionally have a very depressing effect 
upon susceptible individuals. 


In all examinations the benefit of the person 
examined should be the primary consideration. 
—To this the mere gratification of the curiosity 
or interest of the examiner should be ever made 
to yield. The determination of a nice point of 
diagnosis should never be allowed to interfere with 
the real good of the invalid. When, therefore, pa- 
tients are likely to become seriously exhausted by 
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being examined, the exploration should not be at- 
tempted, or, if already commenced, should be at 
least temporarily suspended: unless, indeed, the 
immediate determination of a particular question 
should itself, and at that time, necessarily involve 
the benefit of the person examined. ‘This caution is 
more particularly necessary in hospital and other 
public practice, in which it sometimes becomes 
necessary, for the sake of the patient, and the 
interests of humanity itself, to restrain the ardour 
of pupils and other examiners. 


2. Necessary qualifications of the student of 
Auscultation. 


1. A certain amount of knowledge of anatomy 
and physiology is necessary to the practical aus- 
cultator. It is absolutely essential that he should 
be acquainted not merely with the situation and 
boundaries of the heart, lungs, liver, spleen, &c., 
the course of the large vessels, the attachments of 
the diaphragm, &c., but that he should be also 
well informed in the physiology of the circulation 
and respiration. 

2. Though a thorough familiarity with the 
_ history and constitutional symptoms of disease, 
its morbid anatomy and pathology, is not in the 
first instance necessary for the successful prose- 
cution of the study of the physical signs of tho- 
racic diseases, as both may be assuredly studied 
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conjointly with advantage at the bed-side of the 
patient by even the tyro in medicine; yet some 
general knowledge of the ordinary symptoms and 
results of morbid processes is requisite for the 
student of auscultation at even the very com- 
mencement of his course. If he possess not such 
information, if his conclusions are derived alone 
from what he hears, he will find himself frequently 
mistaken. He may in consequence be induced 
to regard physical diagnosis as of little practical 
value, and to desist from the pursuit of that which 
may become to him a most important acquisition 
in his future discrimination of disease. 

8. It is also clear that the student should have 
some general acquaintance, derived from reading, 
lectures, or clinical instruction, with the connection 
existing between certain sounds and certain forms 
of disease. He should know, for example, that dul- 
ness on percussion, a crepitating rattle and in- 
creased resonance of the voice, usually accompany 
particular stages of pneumonia, and that a rubbing 
noise is attendant upon some forms of pleuritis 
and pericarditis. That he may escape the 
danger of forming too hasty an opinion, and avoid 
the error, so common with young and inex- 
perienced auscultators, of incorrectly designating . 
a particular sign, and consequently of misinter- 
preting its import, it is highly desirable that he 
should in the first place have pointed out to him, 
either by his clinical instructor, or by some more 
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advanced pupil, a good characteristic example of 
each sign as it occurs in practice. Of this he 
should endeavour to obtain a distinct impression. 
If he obtain such an impression, he will not be 
likely afterwards to forget it, and to it therefore he 
will be able in his future investigations to refer; so 
that he may himself afterwards say to others, as he 
has already been told—“ Here is a good example of 
pleuritic rubbing,” and “ there a fine specimen of 
crepitating rattle.” 

4, It is necessary that the student should have 
some knowledge of the more common doctrines 
of acoustics; such as the origin and nature of 
sound, the variation in the conducting power of 
different media, and the facility or difficulty with 
which the vibrations of sounding bodies are 
transmitted to others of different density and elas- 
ticity. He should recollect, what appears to have 
been forgotten by some writers upon auscultation, 
that, as regards this art, in diseases of the chest, 
the vibrations of sound, however originating, 
however conducted, and however modified before 
reaching the solid parietes of the chest, are trans- 
mitted either mediately by the stethoscope, or im- 
mediately to the ear by the vibrations of these 
solid parietes themselves; and therefore that the 
sound, whether originating in air, or transmitted 
through water, when it has reached these parietes, 
is in all cases better conducted by a solid than 
by any other medium; and that it is so, not 
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merely because solids are in themselves better 
conductors than either fluids or gases, but be- 
cause the medium of conduction is identical with 
that by which the sound necessarily reaches the 
surface of the chest. 

5. It is scarcely necessary to state, that the aus- 
cultator’s sense of hearing should not be defective. 
But to become a proficient in the art of auscul- 
tation, something more is necessary than the 
mere absence of defect. For this purpose what 
musicians call “a good ear,” or a delicate appre- 
ciation of minute differences of sound, is an im- 
portant if not an essential qualification. 

6. There are few attainments really valuable 
which can be mastered without the expenditure 
of much time and trouble. Auscultation and 
percussion are certainly not exceptions to this 
general rule. Patience and perseverance, then, | 
are certainly requisite for the successful prosecu- 
tion of auscultation. A long education, multi- 
plied opportunities of examining disease, and 
comparing the sounds heard during life with the 
revelations of the inspection room, are assuredly 
necessary. A caution may, perhaps, be here 
introduced with advantage. The student should 
ever follow his patient to the post-mortem room, 
and should carefully mark the localities in which 
certain signs have been previously observed, and 
compare those with the condition of the subjacent 
parts; but he should also bear in mind the period 
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of time which has elapsed between his examina- 
tion and the death of the patient, and recollect 
the changes that may have occurred in the state 
of those parts in the interim. From a neglect of 
these considerations in the mind of the necrosco- 
pists, I have not unfrequently seen students 
abashed and disconcerted, and the diagnosis of 
the physician improperly and unjustly repudiated. 

7. It is essential to the successful prosecution 
of auscultation and percussion that their value 
should be fully, but at the same time fairly, esti- 
mated. If the individual employing them be 
influenced merely by fashion, and labour under 
the misconception that they are in reality of little 
importance to the formation of a correct diagnosis, 
it is highly probable that, in his hands at least, 
they will prove so. If, on the other hand, the 
student conceive that by their use he will be ena- 
bled in every case to determine the exact condi- 
tion of a diseased organ, he will be most as- 
suredly lable to much disappointment. They 
should never be, and there is no valid reason why 
they ever should be, employed to the exclusion of 
the other modes of investigation. When the his- 
tory, and the general or constitutional symptoms 
of disease, have been inquired into with the same 
minuteness and interest as in other cases, then, 
but usually not till then, should percussion and 
auscultation be employed, or then, at any rate, 
and not till then, should any deductions be made 

BR 
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fiom the indications afforded by the physical 
signs. To a neglect, or comparative disregard of 
the history and ordinary symptoms of disease, and 
a too implicit confidence in their important art, iS 
it probable that some of the errors of even accom- 
plished auscultators are to be attributed. ‘There 
is, however, I repeat, no valid reason why the aus- 
cultator should not use with equal diligence, and 
be equally skilled in the employment of, all other 
modes of investigation, as the individuals who 
discard the stethoscope, and make no use of the 
ear in forming their diagnosis, and why he should 
not enjoy the advantage of his art 7 additvon to all 
those possessed by others. Let, then, auscultation 
and percussion be regarded as ancillary only to 
other, or rather as two among many, modes of 
investigating disease ; as two stout and strong addi- 
tional strings to our bow; albeit the information 
they afford is in some cases equal, if not superior, 
to that derived from all other modes combined. 


3. Position of the patient. 

The object to be desired in reference to the 
position, is so to place the individual to be 
examined that the parietes of the chest may be 
put upon the stretch, without contraction of the 
superficial muscles, or any exertion on his part 
likely either to induce fatigue, or in any way 
to affect his perfect ease. For this purpose, 
when the fore part of the chest is to be ex- 
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amined, if the patient be able to sit up, I have 
found sitting upon a chair with a high, rounded, 
and reclining back, against which the head and 
shoulders can be supported without any muscular 
effort, to be the most suitable position. He should 
be placed opposite to a good light, with the shoul- 
ders thrown back, and the arms hanging down by 
the side of the chair. If a chair with a high re- 
clining back be not at hand, the patient may be 
seated on an ordinary chair, with his arms passed 
over its back, and his head and shoulders as far 
retracted as his ease will admit. When the side, 
or axillary space, is to be examined, the patient’s 
hand should be placed upon the occiput or back 
of the neck, and the body inclined to the oppo- 
site side. To explore satisfactorily the posterior 
regions, a ‘‘ good back” should be made by inclin- 
ing the head and bending the body forwards, and 
folding the arms across the breast. At the same 
time the scapule must be firmly pressed down by 
the examiner, as, by their elevation, they otherwise 
remove the supra- and infra-spinal fossee from those 
parts of the lung which they ordinarily overlie, 
the careful examination of which is particularly 
important, particularly in phthisis. 

Exactly the same plan may be adopted in ex- 
ploring the posterior and lateral parts of the chest, 
if the patient keep his bed, but is able to sit thereon. 
If he be incapable of enduring this fatigue, he 
must be turned, while lying, to either side, as far 
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as his strength and circumstances will admit. The 
examination of these parts, in such cases, must 
almost necessarily be any thing but satisfactory. 
In the exploration of the front of the chest, on 
the contrary, an arrangement can generally be 
easily made so as fairly to examine every part 
without materially interfering with the supine po- 
sition of the patient. This may be advanta- 
geously effected, without much trouble, by placing 
two pillows below the shoulders, and one only 
below the head, so that the former may be higher 
than the latter, and the chest be thereby some- 
what rounded. If the position of the body be 
favourable, and we have the benefit of a good 
light thrown directly upon the front of the chest, 
it is not necessary that the surrounding curtains 
and furniture be particularly regarded, as they 
have really very little or no effect in modifying 
the sounds proceeding from that cavity in the 
process of exploration. It is, however, desirable 
that as little noise as possible should be made in 
the chamber, or ward, in which the examination is 
being made, and it is especially important that 
no part of the patient’s or the examiner's dress, 
or any thing in contact with either, should itself, 
by friction, give rise to a rubbing or rustling 
noise, which might interfere with the purity of, or 
be actually confounded with, those proceeding 
from the chest. 
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4. Division of the Chest into regions or con- 
partments. 


Opinions of the nature of diseases are mate- 
rially influenced by their locality. ‘The most im- 
portant diagnostic signs are frequently elicited 
by a comparison of the indications afforded 
by one part of the chest with those derived 
from another. It is often important accurately 
to define the limits of disease affecting certain 
organs; to be able to mark their progress or 
their secession, or to be assured of their re- 
maining stationary; to determine if the organs 
themselves are in their natural situation, or to 
ascertain to what extent they have diverged there- 
from. It has consequently been found conve- 
nient to divide the chest, as well as the abdomen, 
into various regions or compartments. For this 
purpose vertical lines passing between certain 
fixed points, and transverse lines passing round 
the body on a level with other fixed points, and 
intersecting the vertical lines, have been em- 
ployed. 

The following divisions are those usually 
adopted, with the exception of some slight modi- 
fication of the useful additions and alterations 
advocated by Dr. Forbes, in his valuable articles, 
“¢ Abdomen,” and “‘ Chest, exploration of,” in the 
“Cyclopedia of Practical Medicine.” By three 
vertical lines, one passing on each side of the 
sternum, and the other running the whole length 
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of the dorsal and lumbar spine, the chest is first 
divided anteriorly into a central position, and a 
right and left side, and both the chest and abdo- 
men are posteriorly divided into equilateral com- 
partments. A vertical line is then drawn from 
the scapular extremity of the clavicle, on each 
side, to the spinous process of the pubis; ano- 
ther from the posterior boundary of each axilla 
perpendicularly to the crest of the ileum, and 
another along the inner margin of each sca- 
pula, between two transverse lines to be imme- 
diately mentioned. The transverse lines encircle 
the body—Ist, on a level with the clavicles; 
2dly, on a level with the junction of the cartilage 
of the fourth mb with the sternum; 3dly, ona 
level with the extremity of the xiphoid cartilage ; 
Athly, on a level with the end of the last rib ; 
and, Sthly, on a level with the spinous processes 
of the ossa ilii. All these points are well defined, 
can be almost always distinctly felt, are not liable 
to vary (excepting from disease), and may be, 
without difficulty, remembered. By these vertical 
and transverse lines the chest is divided into a 
superior, two central, and seven other regions 
upon each side. The superior, or acromial re- 
gion, embraces all the space between the lower 
part of the neck and the level of the clavicles, 
_ but is superiorly bounded behind by the seventh 
cervical vertebra, and before gradually tapers off 
or merges into another region at the upper end of 
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the sternum. ‘The two central regions are, the 
Superior sternal and the Inferior sternal. Of 
the other regions, two upon each side are ante- 
rior; viz. the Subclavian, or Infra-clavicular, 
and the Mammary ; two are lateral, the Axillary 
and the Sub-aaillary, or Lateral; and three 
upon each side are posterior, the Scapular, the 
Inter-scapular, and the Sub-scapular. 

The abdomen by these lines is divided into thir- 
teen regions. Of these, nine are more or less an- 
terior; namely, the Hpigastric, the Umbilical, 
and the Hypogastric, which are all central; and 
the Hypochondriac, the Lliac, and the Inguinal, 
situated upon each side of them. Four of the 
abdominal regions only are posterior; viz. the 
right and left Dorsal, and the right and left 
Lumbar. 

Some of these regions, which are commonly 
and properly described as belonging to the abdo- 
men, are very often implicated in diseases of 
the chest, as the lungs descend laterally and 
posteriorly much below the level of the xiphoid 
cartilage, and the heart sometimes materially en- 
croaches upon the epigastrium. On this account 
it is desirable that the regional division of the 
abdomen should be introduced together with those 
of the chest. ‘The student is presumed to be ac- 
quainted with anatomy. It is therefore not neces- 
sary here, at least, to introduce any observations 
respecting the particular relation of individual 
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organs to the various regions which have been 
thus succinctly marked out, and the boundaries 
of which, so far as regards the anterior and lateral 
surfaces of the chest, will be sufficiently evident 
by a glance at the plate at the commencement of 
this volume. The posterior boundaries are so 
clearly defined by prominent parts, as to require 
no illustration. 


5. Different modes of exploration in diseases 


of the Chest. 


The means adopted for investigating diseases of 
the chest by physical signs, in contradistinction 
to the rational symptoms, are principally included 
under the terms Inspection, Palpation, Percus- 
sion, Auscultation, Mensuration, and Succussion. 
Upon each of these it is proposed to offer a fag 
brief directions and observations. 


CHAPTER II. 


INSPECTION, OR OCULAR EXAMINATION. 


By Inspection is intended the simple viewing 
of the form and working of the parietes of the 
chest. This mode of examination, though too 
often little regarded, and much too lightly per- 
formed, is certainly only secondary in importance, 
as a means of diagnosis, to auscultation and per- 
cussion; if indeed it may not in some cases be 
properly esteemed of higher value than either of 
them. 


1. Method to be pursued, and circumstances to 
be noticed, on inspecting the Chest. 


In order that the contour and play of the tho- 
racic parietes may be observed, it is obvious that 
the surface must be either entirely bare, or clothed 
with a tight elastic vest. For the efficient per- 
formance of Inspection, therefore, a certain amount 
of exposure, even in the case of females, can be 
scarcely avoided. ‘This exposure, however, need 
be but very trifling. If the patient be in bed, the 
lower part of the thorax may be concealed by the 
bed-clothes while the superior regions are sub- 
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mitted to mspection, and these in their turn may 
be covered with a light shawl or handkerchief 
thrown loosely across the shoulders while the 
inferior regions are submitted to the same pro- 
cess. When the patient is seated in a chair her 
own garments can be easily arranged so as to 
perform the same office as the bed-covering. If 
this be delicately managed, and the vestments 
be studiously arranged by the examiner, so as to 
conceal whatever is not required to be exposed, 
I believe that little or no difficulty will be gene- 
rally experienced in acquiring, without offence 
to the most fastidious, all the information which 
Inspection is calculated to afford. It is rarely, 
very rarely indeed, necessary that the mamme 
themselves should be exposed. The glands, if 
naturally developed, form so dense a covering to 
the portion of the parietes over which they lie, as 
generally to conceal the irregularities and defi- 
ciencies immediately beneath them. 

Upon inspecting the posterior portion of the 
chest it 1s merely necessary to place a pillow 
behind, or to gather the bed-clothes around, the 
loins, and to retain the light shawl or handker- 
chief across the shoulders, to obviate any appear- 
ance of indelicacy. When these arrangements 
have been made, the capacity and the general 
form of the chest should be first noticed. The 
shape of the sternum and the connected cartilages 
of the ribs should be observed, and any unnatural 
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prominence, shortness, or deformity in either of 
them should be noted. It should be ascertained 
if the sides are equal in size and in form; if any 
flattening, contraction, or prominence, exist In one 
or other, or any part of either of them, and if 
any fulness of the precordial region, any unusual 
separation and bulging of the intercostal spaces, 
or prominence of the hypochondria, be present. 
After the form of the anterior and lateral regions 
has been accurately observed, which may be 
effected almost at a glance, the movements of the 
chest during respiration should be examined. 
In the ordinary respiration of health the motions 
of individual parts of the chest, upon inspection, 
appear to be comparatively slight, in consequence 
of the cavity being enlarged in every direction 
nearly simultaneously. They resemble the easy 
ebb and flow of a soft wave. When, however, 
a deep inspiration is taken, it is observed that the 
sternum is slightly but steadily projected forward ; 
that the abdominal parietes are gently dilated ; 
that the lower ribs are first and most consider- 
ably raised, and that the elevation of the separate 
ribs takes place,—(the gentle cost wave moves) — 
gradually, evenly, and regularly upwards, not- 
withstanding which each and all appear to move 
at the same time. Every part acts separately, 
but each in perfect harmony with the other. At 
the same time, if the patient be sitting up, or 
lymg upon his back, there may be generally 
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noticed a gentle rising or undulation below the 
left breast, dependent on the impulse of the 
heart against the parietes. This undulatory 
motion of the general parietes usually occurs, in 
health, about eighteen times in a minute, whilst 
that dependent on the impulse of the heart is 
commonly four times as frequent. 

The examiner, then, should first observe the 
movements of the parietes in ordinary respiration ; 
he should subsequently direct the patient to take 
two or three deep but slow inspirations, and should 
take notice if every portion of the chest be equably 
raised, if the ribs move freely and (if I may use the 
expression) independently of each other, andshould 
be especially careful to compare the action of one 
side with that of the other. -Posteriorly, the 
general configuration of the chest, and the mobi- 
lity of the ribs, should be examined with similar 
attention. But in addition to the observations 
made upon the anterior surface, the shape of the 
spine should be particularly noticed, as upon the 
irregularities and curvatures of this bony column 
very often depend contractions and other altera- 
tions in the form of the chest, which, without 
such notice, might not improbably be attributed 
to diseases of different origin and of another 
kind. The discovery of a simple curvature of 
the spine not unfrequently leads to the satisfac- 
tory explanation of many symptoms, and the 
elucidation of various physical signs, which had 
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been previously unwittingly ascribed to other 
causes. 


2. The indications afforded by Inspection. 


When a portion of the pleura lining the ribs is 
affected with inflammation, the parietes connected 
with or overlying the part, in consequence of the 
pain induced by motion, are less raised during 
inspiration than other parts of the thoracic walls. 
When, after the subsidence of the inflammation, 
the lung has, through the medium of the effused 
inflammatory product, become adherent to the 
parietes, the part affected, though it may be 
raised to an equal extent with the corresponding 
part upon the opposite side, is moved less freely 
or more stiffly than previously to the attack. It 
is raised as an unyielding case, rather than with 
the suppleness and pliancy observed between the 
ribs in other parts. When, again, considerable 
effusion has taken place into one of the pleure 
from inflammation of the membrane, the lung is 
compressed, and a portion of the air squeezed out; 
less air than in the healthy condition gains ad- 
mission into its cells in consequence of that 
compression, and the ribs therefore covering the 
effusion are less raised during the act of inspi- 
ration. When the fluid has been present a con- 
siderable time, and in large quantity, not only is 
the side or part of the side in which it exists 
immoveable during respiration, but it becomes 
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enlarged or misshapen, bulging at one part and 
contracted at another. When, again, the fluid 
has been at length absorbed, the side not only 
remains less pliable than before the attack, but, 
partly in consequence of the imperfect expan- 
sibility of the formerly compressed lung, already 
bound down by adhesions, which prevent its 
expansion commensurately with the absorption 
of the fluid, and partly in consequence of the con- 
traction of the newly deposited fibrinous matter, 
it becomes flattened, or “falls in,” to an extent 
varying in different cases. Hence it follows that 
imperfect elevation, defective pliancy, or perfect 
immobility of the ribs, and that enlargement or 
contraction of one side, or of a portion of the 
thoracic parietes, become physical indications of 
an attack of pleurisy, or of its recent or remote 
consequences. 

Now as pleurisy almost always coexists with a 
considerable deposition of tubercles, if near the 
surface of the lung; as these bodies are almost 
uniformly first deposited in the upper lobes, and 
most commonly on one side sooner, or in greater 
number, than on the other; as the adhesion 
resulting from this pleurisy interferes with the 
free expansion of the portion of the lung which 
it has invested; and as moreover the presence of 
tubercles in the lung must exclude some portion 
of the air, which would otherwise have reached the 
air cells, it follows that imperfect elevation, or 
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flattening, of one or both infra-clavicular regions, 
may become, and not unfrequently is, one of the 
first physical indications of tubercular phthisis. 

In the more advanced stages of phthisis the 
indications afforded by Inspection are more strik- 
ing and definite. When, for example, the upper 
part of the lung has become invested with a 
thick and dense pleuritic coating, which is firmly 
united to the parietes, and when cavities have 
formed in the lung, and have partially collapsed, 
the flattening and defective mobility of the re- 
gions in which the disease exists are necessarily 
much greater. It should, however, be recollected, 
that phthisis may exist in its advanced, as well 
as in its incipient, stage without this flatten- 
ing and imperfect elevation of the parietes. This 
fact is sometimes observed in cases of very acute 
disease, or in those examples of the complaint in 
which the deposit and its consequences are almost 
entirely confined to the upper and posterior parts 
of the lung. 

In pneumonia accompanied, as it usually is, with 
pleurisy, the indications afforded by Inspection 
are similar to those existing in phthisis, and de- 
pendent in a great measure upon similar causes. 
An important distinction, however, it must be 
recollected, exists in the fact that phthisis almost 
always first affects the upper lobes; while simple 
pheumonia, in a great majority of instances, 
attacks the lower lobes of the lungs. 
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When malignant disease in a massive form 
invades a large portion of a lung or pleura, the 
parietes covering it are imperfectly raised during 
inspiration, in consequence of @ diminished 
quantity of air reaching the cells, and some- 
times, also, in consequence of pleuritic adhesions. 
As the disease advances, the parietes become mis- 
shapen, either from bulging outwards, or from 
contraction. 

In emphysema of the lungs the volume of the » 
organ is increased, in consequence either of the 
simple dilatation of the air-cells, or of the 
escape of the air into the space between the 
lobules, or beneath the pleura. The pulmonary 
tissue partially loses its natural contractility. The 
air is not efficiently expelled during expiration. 
The lungs are, in fact, more full of air than in 
the healthy state, and are incapable of ridding 
themselves of their abnormal burden. The pro- 
cess of the production of emphysema (indepen- 
dently of accidents and a few very rare cases) 1s 
in general a slow and gradual one ; each succes- 
sive attack of bronchitis or bronchial obstruction 
contributes its small proportion. Every act of 
coughing tends to increase the general effect. 
In process of time the continued pressure of the 
lung upon the interior of the parietes effects their 
dilatation, and, if the disease be general, causes 
them to assume a rounded form. The patient is 
capable of taking but little air into the lung, in 
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consequence of the organ being already distended, 
and the parietes of the chest being already con- 
siderably dilated. Hence it follows, that a full 
rounded form of the parietes, together with im- 
perfect elevation of the ribs upon inspiration, is 
one of the physical signs of emphysema of the 
lung. | 

In very long-continued cases of general em- 
physema, a notable exception to what has been 
stated may be observed in the lower portion of 
the chest. The ribs of the lateral regions are 
then bent inwards, and are depressed instead of 
being elevated, or approach to, rather than 
diverge from, the centre of the body, during 
inspiration. This appears to arise from the ribs 
‘having been already elevated, and the bony 
parietes permanently dilated to nearly the utmost 
extent, so that they at length become almost 
motionless during the inspiration. The com- 
paratively little air which is taken into the chest 
gains admission, therefore, by means of the con- 
traction of the diaphragm, the connections of 
which muscle to the inferior nbs cause them to 
be drawn inwards and downwards during its 
action. After long continuance of this inward 
motion during inspiration, the ribs at the parts 
indicated become permanently depressed, as in 
slighter and less persistent cases of emphysema _ 
they become permanently elevated from a some- 
what similar cause. This inward inclination 
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of the lower ribs becomes very obvious upon 
inspection, when emphysema has existed for a 
long time, and the patient is already advanced in 
life. 

When fluid of any kind is present in the pleura 
in considerable quantity; if, that is to say, the 
complaint called hydrothorax or pneumothorax 
exist, the air-cells cannot be filled, the lung ex- 
panded, or the chest dilated upon inspiration, as 
in health. Imperfect elevation of the ribs, or 
total immobility of one side of the chest, therefore, 
become characteristic signs of these complaints. 

When the heart has been enlarged for a con- 
siderable time, or when fluid effusion has long 
existed in the pericardium, a general fulness or 
roundness of the precordial region may be some- 
times observed. When aneurisms of the large 
vessels of the heart have caused absorption of 
the internal parietes, or have merely become ad- 
herent thereto, a slight or considerable elevation, 
according to circumstances, may be frequently 
noticed, which sometimes increases synchronously 
with the pulsation of the artery. The conse- 
quences of fractures, penetrating wounds, or of 
abscesses affecting the internal organs, are also 
commonly indicated by Inspection of the parietes. 

The diseases, then, in which diagnosis may be 
rendered more clear by inspection of the chest, 
and in which, therefore, it may be advantageously 
employed, are pleuritis, and its consequences, 
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whether in the form of simple effusion, of em- 
pyema, or of contraction, pneumonia, phthisis, 
emphysema, hydrothorax, pneumothorax, enlarge- 
ment of the heart, hydropericardium, or other peri- 
cardial effusions, aneurism of the large vessels, 
fractures, abscesses, &c. 

In every primary examination, and in all in 
which an opinion is expected to be delivered as to 
the condition of the contained organs, Inspection 
should never be omitted. It should, however, be 
constantly borne in mind that curvatures of the 
spine, and congenital or acquired malformation 
of the skeleton, may so entirely change the configu- 
ration of the parietes as to cause them to present, 
upon mere Inspection, the appearances which 
ordinarily coexist with almost every one of the 
diseases which have been mentioned. 


CHAPTER ITI. 
PALPATION, OR MANUAL EXAMINATION. 


THis mode of examination, by which the sense 
of touch affords its aid to the other senses in the 
diagnosis of disease, notwithstanding what has 
been said concerning the “ tactus eruditus,” 
requires but little skill or experience for its exer- 
cise, so far at least as relates to the complaints of 
the chest. 


1. Mode of employing Palpation. 


Palpation is chiefly used in two ways. ‘The 
first of these is by pressure of the sentient extre-_ 
mities of the fingers, as in the ordinary exercise 
of the sense of touch, and requires no comment or 
explanation. The other mode is by placing the 
palmar surface of the appressed fingers, or of the 
whole hand, upon the part to be examined, and 
using such an amount of pressure as to enable it 
to participate in the vibrations, or to appreciate 
the defective motion, of the parietes of the chest, 
and then comparing the impressions communicated 
to it with those communicated to the other hand, 
similarly placed upon the corresponding part of 
the opposite side. 
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2. Indications afforded by Palpation. 


When it is inconvenient to expose the chest of 
a patient—when, for example, the appearance 
of delicacy might be considered to be thereby 
sacrificed—or when there may be danger, or a 
liability to an increase of symptoms by the sur- 
face of the body being bared, the appressed fingers 
of one hand placed flatly, and pressed «firmly 
upon the infraclavicular region of one side, while 
the other is similarly placed and pressed upon the 
corresponding region of the other side, are often 
capable of distinctly appreciating a flatness of one 
side, or a difference in the pliability or expan-- 
sibility of the two sides, in the early stage of 
phthisis. 

When it is doubtful whether the eye has cor- 
rectly measured a supposed slight difference in 
the action or mobility of the two sides, Palpation, 
exercised in the mode just mentioned, may be 
usefully employed to remove or to confirm that 
doubt. Any considerable deficiency of elevation 
of the ribs, or mobility of the parietes, or any 
great disparity between the two sides, is immedi- 
ately detected, even without exposing the patient, 
by the hands placed upon the lateral regions— 
whether that deficiency depend upon pleuritic et- 
fusion, hydrothorax, pneumonia, pneumothorax, 
or any other cause. The exact nature of the com- 
plaint must be decided by farther examination of 
a different kind. 
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When disease obviously exists in one side 
of the chest, and the lung is clearly consoli- 
dated from some cause, it 1s sometimes difficult 
to decide whether that consolidation arise from 
structural disease of the lung itself or from pressure 
upon its exterior, as from effusion in the pleura, 
&c. In such cases assistance may be occa- 
sionally derived from Palpation; for though, 
when fluid exists in the pleura to a small amount, 
the vibration of the voice is communicated to the 
parietes and may be appreciated by the ear, it is 
not distinguished by the hand. 

The explanation of the fact appears not to be 
‘ clear—but the fact itself is now acknowledged to 
be certain—that the vibration of the voice is 
communicated through the parietes to both the ear 
and hand when the lung is consolidated, as from 
pneumonia, and that it is communicated to the 
ear and not to the hand in some cases, at least, 
of effusion into the pleura. The most probable 
explanation appears to be that, though the sound 
may be more shrill, it is not so loud in effusion 
as in consolidation, and though the vibrations are 
more frequent, they are less strong in the former 
than in the latter. 

Whatever may be the explanation of this curious 
circumstance, Palpation may thereby sometimes 
become a means of distinguishing pleuritic effu- 
sion from consolidation of the lung, and thus 
afford aid in a point of diagnosis which is not 
always sufficiently distinct. 
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When the surface of the pleura or pericardium, 
which naturally glide smoothly, is roughened 
by solid effusion between its layers, a rubbing or 
grating noise is heard upon applying the ear or 
stethoscope to the neighbouring parts of the chest. 
The vibration thereby communicated to the pa- 
rietes can often be perceived by the hand placed, 
as previously directed, upon the part affected. 

The same, with slight modifications, may be 
said in reference to loud noises arising from 
obstruction to the passage of air in the bronchial 
tubes, whether that obstruction depend upon 
thickening of the lining membrane, external pres- 
sure, or superabundant secretion. 

By the sense of touch the position of the heart 
may be generally ascertained, and, in some of its 
diseases, important information may be derived 
from manual examination. While the body is 
erect, the heart, when in a natural condition, is 
commonly felt to strike the parietes about an inch 
below and to the inner side of the nipple. 
While lying upon the back its impulse is greatly 
decreased, and is usually felt somewhat nearer the 
sternum. When the body is turned to the left 
side, the impulse is felt in a direct line with, or 
often nearly an inch to the outer side of a line 
passing vertically over, the nipple; while on the 
contrary, when the body is turned to the right 
side, it is felt between the cartilages of the ribs, 
close to the sternum, or sometimes cannot even 
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be felt at all. These changes are stated not to 
take place when the pericardium is adherent, and 
the want of these, therefore, is assumed to be 
diagnostic of that condition. But this fact I 
have myself never had an opportunity of verify- 
ing in simple adherent pericardium without en- 
largement of the heart, though, when the organ 
is enlarged, it is well known that the exact posi- 
tion of the impulse is sometimes not clearly 
defined. 

When the parietes of the heart are thickened, 
and the force of its impulse is consequently 
increased, the hand placed over the precordial 
region becomes at once sensible of its abnormal 
force, though the pulse at the wrist may at the 
very same time be small and feeble. 

When the cavities of the heart are dilated, 
with or without any increase of the thickness of 
their walls, the impulse is often perceptibly ex- 
tended over a larger space than natural, and may 
be felt not only above, below, and around its 
ordinary site, but also in the scrobiculus cordis, 
and sometimes even on the right of the sternum. 

When the heart is removed from its natural 
situation by gaseous or fluid effusions into the 
pleura, by tumors, abscesses, &c., it is by manual 
examination that the fact can generally be best 
determined. ‘ee 

When obstruction exists in the valves, a trem- 
bling motion, or ‘“ purring tremor” (“ frémisse- 
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ment’), is frequently communicated to the hand, 
and the tumultuous action, or tumbling motion, 
existing in the more advanced stages of disease, 
and when large effusion has taken place into the 
pericardium, can often be best appreciated by 
Palpation. This subject will, however, be treated 
more at large in the chapter on Auscultation, 
when speaking of diseases of the heart. The pul- 
sations of aneurisms, the separation or approxi- 
mation of the nbs in emphysema, the seat of 
abscesses—whether of the parietes or proceeding 
from within the chest—and the nature and origin 
of tumors, are frequently most correctly ascer- 
tained by means of Palpation. 


cz 


CHAPTER IV. 
PERCUSSION. 


PERCUSSION is the art of striking the parietes of 
the cavities of the body in such a manner as to 
enable the examiner to judge of the amount of 
resonance of the parts beneath, and is one of the 
most important means of physical diagnosis in 
diseases of the chest. When the bony parietes of 
the chest are smartly struck by the knuckles, or 
by the tips of the appressed fingers, the result- 
ing sound varies according to the nature of the 
organ, or the part of the organ which lies under 
the portion of the parietes which is struck. The 
healthy lung is a light spongy tissue, the cells of 
which, and the tubes leading to which, are oc- 
cupied by air. Ifthe ribs, then, be struck oyer a 
portion of this tissue, when in a healthy condi- | 
tion, the contained air, like that within a cask 
or drum, resonates with the parietes; or, in other 
words, by its elasticity and compressibility, 
allows such an amount of free vibration of the 
parietes as to produce a deep hollow sound. If, on 
the other hand, the chest be struck over a portion 
of the lung from which the air has been excluded, 
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either by pressure from without, as in pleuritic 
- effusion, or by deposit within, as in pneumonia 
or pulmonary apoplexy, then, in consequence of 
the parts below resonating only very imperfectly 
with the parietes, from defective compressibility 
and elasticity preventing their free vibration, a 
dull, heavy, or dead sound is produced—as in a 
cask filled with water, or a drum with dough. 
When the portion of the parietes which covers 
the heart is similarly struck, the resulting sound 
is also dull, in consequence of the slight amount 
of compressibility and elasticity possessed by that 
organ and its contained fluid. When, therefore, 
the heart is considerably enlarged, when its in- 
vesting membrane is distended with effused pus 
or serum, or when its principal vessels are greatly 
enlarged by aneurism, the extent of dulness in 
the precordial region is increased. These few 
examples will suffice to illustrate the great im- 
portance of percussion in the diagnosis of dis- 
eases of the chest. ‘The practice of this mode of 
exploration, apparently so simple, requires great 
nicety, tact, and delicacy, for its efficient applica- 
tion. Great care is also required, in its exercise, 
that the examiner be not misled and deceived by 
trifling circumstances connected with the manner 
in which it is performed or with the parietes of 
the patient. 
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1. Different Modes of Percussion. 


Percussion may be either mediate or immediate. 
It is immediate, when the striking body, whether it 
be the hand of the examiner, or any other instru- 
ment, falls directly upon the parietes of the chest, 
or when some article of clothing only intervenes 
between them and the percussing body. It is 
mediate, when some solid material, as a disc of 
wood or ivory, a piece of leather, or the finger of 
the left hand, is interposed between the parietes 
and the striking body for the purpose of increas- 
ing or modifying the sound. 


1. Immediate Percussion may be performed with 
any suitable instrument, as the end of a stethos- 
cope, or with the knuckle of the contracted fore- 
finger of the right hand, but is most efficiently 
practised with the points of the appressed fingers. 
The extremities of the fore, the middle, and the 
ring finger, should be pressed close together, and 
brought as nearly as possible to a level surface, 
beyond which the nails should not extend, and to 
which they should scarcely reach. The patient 
being in the position pointed out in a preced- 
ing chapter, and the parietes being rendered 
tense, the knuckle of the fore-finger, or the points 
of the appressed fingers arranged as just ex- 
plained, should be smartly struck, in a direction 
perpendicular to the surface, successively upon the 
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sternum, clavicle, the ribs, and scapule. The 
corresponding regions of the two sides should be 
percussed immediately after each other, so that 
the resulting sounds may be accurately compared, 
as dulness, not absolute only, but comparative, 
often affords most important indications. It may 
be well to state that the tips, the actual bony 
extremities, of the fingers should be the parts 
coming in contact with the chest, and not the 
soft bulbous sentient palmar surfaces of the last 
phalanges, otherwise the sound will not be, so 
clear, as the percussing instrument will not be so 
firm, and therefore not so well calculated to elicit 
it. The examiner should also be especially careful 
that the fingers, or other percussor employed, strike 
the chest at aright angle with the surface struck ; 
as, if they fall upon the parietes in a direction 
only slightly oblique, the effect will be greatly 
diminished. 


2. Mediate Percussion.—Direct or immediate 
percussion may be sometimes employed with ad- 
vantage, particularly when great nicety of discri- 
mination is not required, and when it 1s not neces- 
sary that the examination should be prolonged. 
It is, however, when extensively employed, open 
to some and not slight objections. When, for 
example, the patient is an irritable or nervous 
person, each stroke of the fingers or percussor 
causes excitement, and the frequent repetition of 
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the slight tappings upon the unprotected chest 
induces a state of the circulation and respiration 
entirely opposed to the calm and quiet condition, 
which it is so desirable should be preserved during 
the future stages of the examination. When the 
patient is thin, or the skin delicate, the direct 
percussion of the slightly covered osseous struc- 
tures causes inconvenience, sometimes amounting 
to pain. When the individual, on the other hand, 
is fat, or very muscular, when the integuments are 
cedematous, or when in the female the mammary 
glands are large and full, or loose and pendulous, 
direct percussion cannot be employed with advan- 
tage, in consequence of the dense and non-elastic 
soft tissues preventing the stroke of the finger 
reaching the bony parietes with sufficient force 
and sharpness to induce effectual vibrations. 
There are also some parts, in which, from the 
absence of bony covering, immediate percussion 
is entirely useless. 

On these accounts, and perhaps some others, 
mediate percussion has been employed, and a 
variety of instruments have been proposed for its 
performance. ‘Thin discs of wood, ivory, cork, 
and India rubber, with and without different 
kinds of tongues or lips to be used as handles, 
have been introduced and advocated under the 
name of Pleximeters, for the purpose of receiv- 
ing and conveying the stroke of the finger, or 
of a variety of little hammers, under the title of 
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Plessors. ach of these may possess some ad- 
vantages, and each has had something and some 
one to recommend it for general employment, but 
each participates more or less in the objection of 
itself giving rise when struck to a sound, which 
interferes with that dependent on the vibration of 
the thoracic parietes. 

If any substance intervene between the striking 
instrument and the chest, if any pleximeter be 
employed, it is clear that its vibratory power should 
be as similar as possible to that of the vibrating 
parietes ; that it should be composed of materials 
identical with them,—should in fact be made of 
bone covered with skin. Such materials we have 
already prepared. A pleximeter of bone covered, 
with skin admirably adapted for the purpose, and 
always ready for use, we possess in the fingers of 
the left hand. This pleximeter possesses many 
advantages in addition to those already mentioned. 

It is not open to the objection of sometimes 
causing pain by firm pressure upon fat and 
thin persons, as are the wood or ivory discs 
which are occasionally employed. It is capable 
of being much more nicely adjusted to uneven 
surfaces than either these rigid substances, or 
stiff leather, and can be much more easily main- 
tained in the required situation than flexible 
but elastic India rubber. In thin persons the 
intercostal spaces form hollows which cannot be 
filled by unyielding pleximeters; air consequently 


40 PERCUSSION. 


intervenes between them and the parietes, and 
by its resonance, when the pleximeter is struck, 
increases the sound dependent on the vibrations 
of the instrument itself, and thereby adds to the 
sources of fallacy thence arising. The stiff plexi- 
meters, moreover, cannot be conveniently applied 
in the axille, or, in very thin persons, above or 
immediately below the clavicles. The firm pres- 
sure of the fingers on the contrary causes no pain ; 
they are capable of being perfectly adapted to 
the surface of the chest, however uneven; they 
are therefore equally efficient as pleximeters in 
fat and thin persons; they can be applied in the 
hollow of the intercostal spaces; they can be 
employed in every part of the chest, and, when 
struck, give rise to very little independent sound. 
On these several accounts it is believed that the 
very best pleximeter is produced by the fingers 
of the left hand, and that the very best percussor 
is produced by the appressed fingers of the right 
hand. 

Having, then, decided upon the instruments to 
be employed in Percussion, the next question to 
be considered is the mode of employing them. 
The fingers of the right hand being arranged as 
before mentioned, the palmar surface of the fore, 
the middle, and the ring fingers (one or all) is to 
equably placed and firmly pressed upon the part | 
to be examined. Ifthe whole chest is to be sub- 
mitted to the operation, it is convenient to begin 
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- above and to pass regularly downwards. The 
fingers should be so firmly pressed as to make 
them as much as possible one with the parietes, 
so that the impulse given to the fingers may be 
directly communicated to the parietes, and that 
the vibrations of the latter may be correctly appre- 
ciated by the former. It is essential that the 
whole extent of the finger or fingers should be 
equally and firmly pressed upon the surface of 
the chest. Ifthe pressure be unequal, and par- 
ticularly if one portion of the finger struck be in 
contact, and another portion not in contact with 
the skin, either a very imperféct sound is elicited 
upon percussion, or a noise similar to that pro- 
duced by striking a cracked earthen vessel (“‘ brut 
de pot félé”) is brought forth. The points of the 
three appressed fingers of the right hand are now 
to be several times smartly struck upon the 
middle phalanx of one of the fingers of the left 
hand thus carefully placed, and, after the impulse 
is communicated, to be immediately withdrawn 
from contact with it. 

After the sound elicited by the Percussion of 
one region has been thus cautiously elicited, and 
carefully observed, the fingers of the left hand 
should be removed to, and similarly placed upon, 
the corresponding region of the opposite side of 
the chest, and the sounds caused by Percussion 
upon each region, and every part of each region, 
should be compared with those proceeding from 
the other. When the precordial region is per- 
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cussed, this comparison of the two sides of the 
chest is of course not available. I have said that 
the stroke should be directed to, and concentrated 
upon, the middle phalanx of ove finger. Which 
finger this may be is perhaps a matter of indif- 
ference, but it is better, for the sake of the skill 
and aptitude acquired by habit, always, excepting 
in particular circumstances, to employ the same. 
The middle finger, closely flanked and supported 
by that on each side of it, is that which I, from 
habit, always employ. 

In mediate, asin direct, percussion the direction 
of the stroke should be perpendicular to, or at 
right angles with, the surface to which it is applied ; 
otherwise much of the effect will be lost, and in- 
correct conclusions may be the result. If any 
space or spot be found unusually dull, or particu- 
larly resonant, upon either side, the examiner 
should first bring to mind, as far as he is able, 
the natural amount of resonance of that particular 
part. If in the normal condition it be similarly 
dull, or resonant, as the space over the heart and 
liver in the one case, and that covering the stomach 
in the other, he must attempt to define the extent, 
and, as far as possible, the degree of dulness or 
unusual resonance, and then mentally compare it 
with that existing in the healthy well-formed chest, 
to which he should be able to refer as to a stand- 
ard, and with the sounds of which he should 
therefore be perfectly familiar. 

It must, however, be acknowledged, that the | 
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assumed standard itself is exceedingly variable, 
and that it is quite impossible to define exactly the 
amount and extent of dulness in the healthy con- 
dition. In two individuals equally free from any 
indication of disease, and equally well formed, the 
extent’ of the precordial dulness, for example, may 
vary considerably. An approximation to a healthy 
standard, however, may be attained by practice, 
and with this the comparison must be made. 

If, on the contrary, the part found to be dull 
should, in the natural state, be moderately resonant, 
it should be first ascertained if there exist any 
cause of dulness exterior to the chest. If none 
be discovered, and it be determined that the cause 
exists within, the examiner should next attempt 
to decide whether it arise from solid, or from fluid 
material, and whether it be deep, or superficial, 
or both. This latter particular is effected by 
varying and regulating the force of the impulse 
communicated by the stroke of the fingers. Thus, 
if between a solid organ and the parietes a thin 
layer of healthy lung intervene, a slight and de- 
licate stroke, or tapping, will elicit the resonance 
afforded by that layer, while a firm heavy stroke 
will detect the dulness caused by the deeply seated 
solid body. Conversely to this, if the source of. 
the dulness be only superficial, a light stroke 
will afford little or no sound, and a firm and 
strong one will afford proof of the presence of a 
resonant substance below. 
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These opposite conditions may be fairly illus- 
trated by first percussing the lower part of the 
right mammary and lateral regions, which are 
naturally resonant when only light, and dull when 
strong, Percussion is employed ; and then simi- 
larly examining the scapular regions of a thin 
person, in which an exactly contrary state of 
things naturally exists. 

Beginners, and other inexperienced persons, are 
generally in the habit of giving much too strong 
and firm a stroke while exercising Percussion ; 
forgetting, or not being aware, that to distinguish 
minute differences, or delicate shades in the qua- 
lity, as well as the amount, of resonance—as, for 
example, in the comparison of that elicited from 
the subclavicular regions in the early stage of 
phthisis—lght Percussion is far more efficient 
than the heavy strokes which are frequently em- 
ployed. A gentle tap will often display a marked 
difference in the two sides, when a strong blow 
will be utterly inoperative for the purpose. 

When the source of the dulness has been 
proved to be superficial only, or superficial as 
well as deeply seated, the examiner should en- 
deavour to ascertain if the material causing the 
dulness be fluid or solid. This may be some- 
times, but certainly not always, determined by 
combining Palpation with Percussion. In other 
words, it is effected by estimating the amount 
and character of the resistance communicated by 
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the parietes of the chest to the finger of the left 
hand at the time the stroke is inflicted by those 
of the right hand. Thus, if the cause of the 
- dulness be a solid, the resistance afforded by the 
parietes is greater, and the impressibility, if I 
may so term it, or the resiliency, less than if it 
have a fluid origin. If, on the contrary, the 
source of the dulness be fluid, the resistance is 
less, and the resiliency greater, than when it pro- 
ceeds from a solid material. The capability, how- 
ever, of appreciating this difference, which is 
merely one of degree, is not likely to be attained 
but by long habit and experience, and cannot 
always be appropriated by the most skilful of 
auscultators. Fortunately there are other means 
of determining this sometimes important, but 
often difficult question. 


2. Percussion in the normal state of the Chest. 


To be capable of judging accurately of the sounds 
which are morbid, it is clearly necessary that 
the examiner should be familiar with those which 
are natural, and therefore that he should be con- 
versant with the amount of resonance on Per- 
cussion in the different regions of the chest in 
persons free from disease. This varies consider- 
ably in different individuals, quite independently 
of shape or congenital malformation. This differ- 
ence of resonance on Percussion in healthy per- 
sons depends upon a variety of circumstances; 
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among which may be enumerated the size of the 
chest, the thickness and looseness of the skin, 
the presence, absence, and amount of fat below 
the integuments, the development and firmness 
of the muscles, and the general elasticity or 
tonicity of the tissues. Still, when the internal 
organs are healthy, and when the external parts 
are natural in their congenital formation, and 
have not been materially affected by belts, stays, 
or other articles of dress, the various regions bear, 
in regard to resonance on Percussion, a definite 
relation to each other, with which it is absolutely 
essential that the student of auscultation should 
be acquainted. 


8. Natural resonance of the different regions 
of the Chest upon Percussion. 


It has been stated that even in health the re- 
gions of the chest vary in their amount of reso- 
nance on Percussion in different individuals. 
The remark is applicable to the thorax gene- 
rally, but it is more especially true in reference 
to the acromial and some other regions. In 
stout persons with short necks, indeed, per- 
cussion of the acromial region affords no 
information, as the entire space which it em- 
braces is uniformly dull. Even in thin per- 
sons it requires some tact.and management to 
make the part resound. It is, however, so im- 
portant carefully to examine this region, and to 
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compare one side with the other, particularly 
in reference to phthisis, which sometimes almost 
solely affects the very apices of the lungs, situated 
from an inch to an inch and a half above the 
lower edge of the clavicles, that the information 
derived from the careful investigation of this 
region will amply repay the examiner for the 
expenditure of a little extra time and trouble. It 
is the neglect or superficial observation of this 
region which undoubtedly sometimes causes the 
disease to be overlooked. 

To be enabled to judge of the comparative 
resonance of the two sides—and it is to this 
that the chief value of the examination is at- 
tached—the shoulders of the patient must be 
firmly depressed, and the head and neck slightly 
inclined to the side opposite to that which is 
being examined. The finger of the left hand 
is then to be strongly pressed downwards, in- 
wards, and backwards, above the clavicle, close 
to the bottom of the neck, and firmly per- 
cussed by those of the right hand. When the 
amount of resonance has been tested upon one 
side, the other should be similarly explored. The 
fingers should then be removed to the top of the 
shoulder and similarly percussed, and should, 
alternately upon one side and the other, be suc- 
sessively passed round to each portion of the 
space between the scapular end of the clavicle and 
the spine. By careful. management, firm pres- 
sure, and strong percussion, a considerable amount 
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of resonance, though inferior to that of some other 
regions, may be brought out, and a difference in 
the corresponding portions of the two sides de- 
tected. It must be, however, repeated, that even 
in the most favourable circumstances the reso- 
nance of this region is defective compared with 
that of some other regions. 

The infra-clavicular or subclavian regions 
are fairly resonant, excepting in stout mus- 
cular subjects, when the large pectoral muscles 
materially interfere with the sound on Percus- 
sion. ‘The superior sternal region, though oc- 
cupied in part by the large vessels of the heart, 
contains also the trachea and its primary divi- 
sion, as well as the approximating upper lobes 
of the two lungs, which cause it to be very 
resonant on percussion. The inferior sternal 
region is almost always dull, from embracing a 
great portion of the space occupied by the heart. 
Superiorly, the lungs, in various degrees, overlap 
that organ, and on this account the upper part of 
this region is often resonant upon light, and com- 
paratively dull on firm Percussion. Ihe mammary 
regions vary in their amount of resonance in 
different parts. On the left side, over the car- 
tilages of the fifth, the sixth, and sometimes the 
seventh rib, it is rather dull, particularly on firm 
percussion, in consequence of the left ventricle 
and apex of the heart being there covered with 
only a thin layer of pulmonary tissue. It is often 
on the outer side very resonant, nearly as high as 
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the fifth rib, from the stomach being distended 
with gas, and sometimes dull to a less extent, from 
that organ being replete with food. On the nght 
side the Mammary region is superiorly resonant ; 
but below the sixth rib, or the sixth intercostal 
space, it is dull on a forcible stroke being inflicted, 
in consequence of the upward projection of 
the convex surface of the liver, though a gentle 
tap will easily detect the resonance arising from 
the intervening portion of the lung. The Axil- 
lary regions, where uncovered by the converging 
fibres of the large pectoral muscle, are very re- 
sonant, as the ribs are therein covered only by the 
flat serratus muscle, the skin, and loose cellular 
membrane. The Lateral regions vary lke the 
Mammary, being resonant superiorly, but on the 
right side dull on forcible percussion, in conse- 
quence of the underlying convex surface of the 
liver, andon the left side variable, according to the 
state of repletion or emptiness of the stomach, and 
the nature of its contents. In its inferior and pos- 
terior part it is sometimes also rendered dull to a 
variable extent by the greater or smaller size of 
the spleen. When this organ and the liver are 
enlarged, or pushed upwards by large abdominal 
effusion, they, independently of any thoracic dis- 
ease, materially interfere with, or entirely destroy, 
the natural resonance of both lateral regions. The 
Scapular regions are dull, from thick layers of 
muscles which intervene between the integuments 
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and the parietes of the chest. The amount of 
resonance, however, of the one side, may often, 
particularly in thin persons, be usefully compared 
with that of the other by rounding the-shoulders, 
inclining the head forwards, and giving a firm 
strong stroke. The Inter-scapular regions are 
moderately resonant, excepting close to the 
spine, where the thick layer of muscles attached 
to the bony column prevents the sound being 
fairly brought out. By crossing the arms, and 
thus drawing outwards the scapule, and ren- 
dering the integuments tense, very tolerable 
resonance may, however, be generally elicited 
from these regions, excepting im very stout. 
persons. The Infra-scapular regions are very 
resonant superiorly, but on the right side dull on 
strong percussion, and fairly sounding only upon 
gentle tapping below the eighth or ninth rib, in 
consequence of the upward projection of the liver, 
which in the natural condition affects the reso- 
nance in front considerably above the level at 
which it modifies it posteriorly. On the left side 
the Infra-scapular region may be rendered tym- 
panitic by the stomach, or colon, distended with 
gas; or dull either from an unusual enlargement 
of the left lobe of the liver, or an hypertrophied 
spleen; but it is usually much more resonant 
inferiorly than the corresponding region of the 
opposite side. 
The different regions, independently of any 
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disease in the chest, but influenced by the con- 
stantly varying condition of the hollow organs of 
the abdomen, may be arranged as follows, ac- 
cording to their amount of resonance. 

Tympanitic, (occasionally,) from distension of 
the stomach, &c., the lower part of the left Mam- 
mary, left Lateral, and left Infra-scapular regions. 

Very resonant.—The Superior Sternal, the 
Axillary, and the upper part of the Infra-scapula 
regions. 

Resonant.—The Subclavian or Infra-clavicular, 
the upper part of the Mammary and Lateral, and 
the Inter-scapular regions, excepting the inner 
edge of the left Mammary. 

Imperfectly résonant.—The Acromial and the 
lower part of the right Mammary, Lateral, and 
Infra-scapular regions. 

Duli.—The Inferior Sternal, the inner edge of 
the Left Mammary, and the Scapular regions. 


4. The indications afforded by Percussion. 
1. In diseases of the Lungs and Bronchial Tubes. 


As in simple Bronchitis there exists merely an 
increased supply of blood in, together with some 
thickening of, the linmg membrane of the tubes, 
there is no appreciable alteration of the resonance 
of the chest. Natural resonance of the chest, 
therefore, is one of the signs of simple bronchitis. 
The consequences of the complaint, however, often 
modify the sound elicited by percussion. Thus, 
in the debilitated patient, pulmonary congestion, 
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particularly of the more dependent parts. of the 
lung, may be a direct result ; and this may exist 
to such an extent as to be accompanied by dul- 
ness on percussion. From the long continuance, 
or frequent repetition of bronchitis, emphysema 
arises, which is attended with increased resonance 
of the chest. 

In the early stage of Pneumonia, the pulmo- 
nary tissue contains a larger supply of blood than 
in the natural condition, and the air-cells and 
intervening spaces are, at least, partially filled with 
serous fluid. The ordinary quantity of air, there- 
fore, cannot gain admission to the interior of the 
cells, the elasticity of the tissue is decreased, 
and the resonance on percussion is consequently 
diminished. When, instead of being partially 
occupied by fluid, the air-cells are filled with solid 
or semi-solid matter, or are closed by the thicken- 
ing of their walls, and the air is entirely excluded 
from their interior, as in the advanced stages of 
the complaint,—when, in fact, hepatization is 
established,—the dulness on percussion becomes 
much more marked, and the resistance afforded 
to the finger more decided. As, in the progress 
of cure, the engorgement of the pulmonary tissue 
decreases, and the cells become partially free, the 
amount of dulness, together with the resistance 
communicated to the finger, gradually diminishes. 

When, on the contrary, pneumonia passes on 
to the third stage, and the effused matter softens 
down, though air may gain admission to the - 
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disorganized tissue, the resonance on percussion 
does not increase in proportion : excepting in the 
comparatively rare case of large pneumonic 
abscess, variation in the amount of dulness is 
often scarcely perceptible. The comparatively 
slight change of the dulness in such cases proba- 
bly arises from the contraction of the surrounding 
tissue, and simultaneous depression of the ribs, 
as well as from the commingling of purulent or 
softened albuminous matter with the inspired air. 
Percussion, then, forms an important element in 
the physical diagnosis of pneumonia. It not 
merely assists the physician in ascertaining the 
existence of the disorder, but, when the case is 
carefully watched, it enables him to determine its 
stage and progress. 
Is dulness on Percussion, then, always atten- 
dant upon pneumonia ?—It certainly is not. The 
disease may certainly be present without any 
appreciable dulness. Thus, when inflammation 
affects separate lobules of the lung, disseminated 
through one or both organs, and these lobules 
are surrounded by a comparatively large amount 
of healthy crepitant pulmonary tissue, no dulness 
can be discovered on percussion. It is from 
this form of the disorder being more frequent 
among children, as well as from physical ex- 
amination being in them effected with less facility 
than in adults, and from the patients frequently 
dying before the disease has arrived at the stage 
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of consolidation, that the pneumonia of child- 
hood is less commonly attended with dulness on 
percussion, than that of grown persons. There 
are other cases in which pneumonia cannot 
be recognized by dulness: as when a defined 
portion of hepatized lung occupies the centre of 
the organ, and is on every side surrounded ‘by 
healthy structures, or when it exists in situations 
normally dull, as in the thin edge overlapping 
the heart, or in that passing down before the 
liver.* 

In Phthisis the dulness on percussion is very 
variable. In some few cases it cannot be dis- 
covered during their entire course. Its import- 
ance, like that of almost every other physical sign 
in this complaint, is associated with the com- 
parison of one part with another, or of corre- 
sponding regions in the two sides of the chest. 
Phthisis almost always primarily affects the apex 
of the lungs, and most commonly that of one 
before, or to a greater extent, than the other. 
Upon this circumstance do the distinctive physi- 
cal signs of the complaint mainly depend. When, 
therefore, tubercles are largely and equally dis- 
tributed throughout the whole of one or both 

* It has been stated, upon high authority, that in some cases 
of consolidation of the lung, the side has been more resonant 
than natural, and even tympanitic, upon percussion. This 
curious circumstance has been differently accounted for by 


different writers, but as the author has never witnessed such a 
case, the exception has not been introduced in the text. 
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lungs, the characteristic physical signs of the 
complaint are absent. It has been previously 
stated, that when tubercles are deposited in con- 
siderable numbers in any part of the lung, the 
pleura covering that part almost always becomes 
inflamed ; plastic matter is effused, which con- 
nects the pulmonary and costal layers of the 
membrane. The expansibility of the pulmonary 
tissue is thereby diminished, from its free motion 
being impeded, and from the contraction which 
sooner or later ensues in the newly formed mem- 
branous covering. ‘The tubercles also encroach 
upon the space to which, in the healthy state, air 
is admitted. 

From these causes less air enters the cells of 
that part of the lung. Hence, even in the early 
stages of phthisis, arises a difference of reso- 
nance in the corresponding regions of the two 
sides, or between different regions of the same 
side. The regions thus affected are almost uni- 
versally the infra-clavicular, the acromial, or the 
scapular. ‘here may be no actual dulness either 
absolute or comparative. Both sides may sound 
well. But when they are accurately compared 
by gentle tapping, as well as strong percussion, 
in a compressed as well as in an expanded state 
of the lungs, a difference of tone or quality of the 
sound elicited by percussion may be often ob- 
served. This difference of tone or quality of 
sound, especially when existing in combination 
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with other physical signs, should be carefully 
noted, as an important particular in the diagnosis 
of incipient phthisis. 

When tubercles become more numerous, when 
the pleuritic coating has increased in thickness 
and density, and especially when the lung sur- 
rounding the tubercles is rendered hard and firm 
by pneumonia, the sound on percussion not only 
varies in tone, but differs in degree. Dulness 
then becomes decided, and obvious upon com- 
parison with that afforded by healthy parts. It 
may exist upon both sides, but at this period of 
the complaint it is most commonly present on 
one side only, or is much more marked upon one 
than upon the other. 

During the stage of softening, the dulness is 
scarcely altered, unless it be so from an increase 
and extension of the surrounding pneumonic 
consolidation, | 

In the latter stages of the complaint, even when 
cavities have been formed, unless the vomice be 
large and superficial, the sound upon percussion 
is far from good; it is nearly, if it be not actually, 
dull. This arises partly from the thick and dense 
pleuritic covering, and the layer of consolidated 
lung, which intervene between the cavities and the 
parietes, partly from the irregular form of most 
vomice being unfavourable to the resonance of 
the contained air, and sometimes, in part, from the 
presence of fluid secretion within them. 
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The sound upon forcible percussion is not, 
however, absolutely dull, as in some of the former 
stages of the complaint, or in the consolidation of 
pneumonia, but rather resembles that of a sound- 
ing body to which a damper has been applied. 

When a cavity is very large, occupying the 
ereater part of an entire lobe of the lung, the 
sound may be not only more than ordinanly 
resonant, but absolutely tympanitic. Such cases 
are, however, rare, and as a general rule tubercular 
cavities are not, as is supposed by many, accom- 
panied with increased resonance on percussion. 

In a few cases a peculiar sound is heard, which 
has not been inaptly compared to that produced 
by striking a cracked pot (bruit de pét felé). 
It appears to be connected with the imperfect 
resonance of the air contained within a cavity of 
moderate size, in consequence either of its being 
partially occupied by fluid, or of the vibration of 
its parietes being interrupted by the entrance of 
one or more large tubes. 

In that form of phthisis, then, in which tuber- 
eles are generally disseminated throughout the 
lungs, the resonance of the chest upon percus- 
sion is not appreciably altered. In the earlier 
stages even of the more common form of the 
complaint, there may exist a variation in the 
resonance, or rather in the tone of sound elicited 
by percussion, on comparing the infra-clavi- 
cular or acromial with the mammary or axil- 
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lary regions of the same sides, or corresponding 
regions of different sides with each other. In 
the second and third stages of the disorder,— 
those, namely, of consolidation and softening, 
—the dulness on percussion is obvious, when 
compared with the sound proceeding from a 
healthy lung. In the latter stages of the com- 
plaint the sound varies according to the size and 
arrangement of the cavities: it may be almost 
dull, it may resemble a muffled resonance, it may 
be tympanitic, and lastly, it may approach to 
that arising from striking a cracked pot. 

In simple Venous congestion of the lung, arising 
from the difficult transmission of blood through 
the heart, dulness on percussion exists in a degree 
and extent proportioned to the amount and dura- 
tion of the disease, and the debility or exhaustion 
of the patient. In such cases the dulness is 
generally observed in the most dependent parts of 
the lungs, or in those most remote from the 
centre of circulation. It is not, however, of so 
marked and decided a character as that arising 
either from pneumonic consolidation or pleuritic 
effusion. But when the congestion reaches to 
such a height as to cause pulmonary apoplexy, in 
which the part affected is rendered perfectly des- 
titute of air, and reduced to a state resembling 
damson cheese, the dulness on percussion, and 
the resistance afforded to the finger, 1s complete. 
This disease, it may be observed, often atfects 
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detached masses of the lung, or the narrow edges 
of the organ, and is consequently not always 
detected even upon minute examination. 

In Qdema of the lung arising from diseases of 
the heart, or from other causes, serum partially 
occupies the space ordinarily filled by air. This 
affection, therefore, which almost always occurs 
in the most dependent parts of the lung, is also 
accompanied with a moderate amount of dulness 
on percussion. ; 

In Malignant disease of the lung, the pulmo- 
nary tissue is pushed aside, and the air is entirely 
excluded from the parts affected by the cancerous 
or fungous growth. When, therefore, the disease 
occupies a large space, or invades a considerable 
amount of pulmonary tissue in the massive form, 
there exists perfect dulness on percussion, and 
great resistance to the finger. 

Malignant disease, however, like scrofulous 
tubercles, lobular pneumonia, and pulmonary 
apoplexy, may exist in small rounded dissemi- 
nated masses, surrounded by healthy pulmonary 
tissue, to a comparatively large extent. Under 
such circumstances, the healthy portion of the 
lung surrounding the malignant deposit, as in 
the other diseases specified, conceals the dul- 
ness which would be otherwise produced by it. 
When, therefore, malignant disease attacks the 
lung in a massive form, as it usually does, when 
originally developed therein, it is accompanied 
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by dulness on percussion. When, on the con- 
trary, it is distributed through the lung in the 
form of variously sized tubercles, as it ordinarily 
is when arising secondarily to its appearance in 
other parts, it is often not accompanied by any 
alteration of the resonance of the chest. 


Emphysema of the tung.—The diseases hitherto 
noticed have been accompanied with a decrease of 
the natural resonance of the chest: Emphysema 
of the lung produces exactly the opposite con- 
dition. This affection, as has been previously 
explained, is dependent upon the dilatation, or 
rupture of the air-cells, or of atrophy, and con- 
sequent yielding of the partitions between them. 
In any case, and in all cases, whether the aftec- 
tion be merely vesicular, interlobular, or sub- 
pleural, the proportion of air to the solid and 
fluid constituents of the pulmonary organs is’ 
increased. The lung, either locally or generally, 
is increased in volume. The dimensions of the 
parietes are enlarged, and the resonance upon 
percussion is augmented. Not only are the parts 
ordinarily resonant rendered more so by this 
affection, but those which, in the natural condition, 
are dull, become well-sounding. Thus, in conse- 
quence of the enlarged lung extending over the 
heart, the precordial region often becomes per- 
fectly resonant on percussion, excepting towards 
the xiphoid cartilage, where, from the increased 
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size and distension of the right side of the heart, 
the dulness is even greater and more extensive 
than natural. Thus, also, in the parts which are 
ordinarily dull from the underlying liver, the sound 
on percussion becomes comparatively resonant. 


2. Indications afforded by Percussion in 

diseases of the Pleura. 

When fluid of any kind is effused into the 
pleura, the lung, to a corresponding extent, is 
compressed, and the air, in nearly an equal pro- 
portion, is squeezed out of, and prevented regain- 
ing admission to, the pulmonary cells Whether, 
therefore, the disease arise from inflammation or 
from obstruction, whether the fluid be blood, 
pure serum, turbid serum, or pus, dulness on 
percussion exists to an extent, and, up to 
certain limits, to a degree also, commensurate 
with the amount of fluid. The dulness in each 
case may primarily affect only the lower part of 
the serous cavity, and gradually extend upwards as 
the fluid increases, and, by its increment, dis- 
place the lung. It may, on the contrary, in 
each case only extend over a defined space, to 
which it is confined by previously existing pleu- 
ritic adhesions. 

When the pleura is free from such adhesions, 
the fluid, from whatever part of the membrane 
it proceeds, may in each case gravitate to the 
lowest part of the cavity, and its site may be 
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changed according to the varying position of the 
patient’s body; in each case, therefore, the part 
in which the dulness is observed may also vary 
together with the changes of. position. This 
change in the situation of the fluid, and of the 
consequent dulness, according to the position of 
the body, is, however, far more common in hydro- 
thorax, than in either simple pleuritic effusion or 
empyema, in which diseases the fluid is much 
more frequently confined to a defined space by 
surrounding adhesions. ‘Though, therefore, the 
change of the situation of the dulness from posi- 
tion may serve to distinguish that arising from 
hydrothorax, from that produced by pneumonia, it 
cannot be trusted as necessarily, or even commonly, 
diagnostic between pneumonia and empyema. 
Even when pleuritic fluid has been removed 
by the use of medicine, or by the employment 
of paracentesis, dulness on percussion, though in a 
less degree, often remains for a considerable time. 
This probably arises from two causes, viz. the 
imperfect expansion of the layer of lung formerly 
in contact with the inflammatory effusion; and 
the presence of a coating of solid lymph left 
upon the surface of the serous membrane. When 
the fluid of empyema is absorbed, or is evacuated 
either by the trochar or by a spontaneous opening, 
the lung is generally so thickly covered with solid 
matter, so firmly bound and plastered down by ~ 
bands and adhesions, as to be almost incapable of 
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expansion. The lung of the opposite side becomes 
enlarged, and partially fillsup thespace. Butit does 
so partially only ; its supplementary action is not 
complete. Hence the ribs of the diseased_side fall 
in upon the space formerly occupied by the fluid, 
the chest becomes misshapen, and the spine more 
or less distorted. Hence, also, though pot a 
single drop of fluid may be present in the pleura, 
though the serous cavity may be entirely closed 
by adhesions, dulness on percussion may remain 
as a consequence of empyema long after the dis- 
ease itself is cured. Natural resonance may never 
return. 

In Malignant disease of the pleura, as in that 
of the lung, the pulmonary tissue is pushed aside, 
and dulness exists on percussion commensurately 
with the extent of the solid deposit. 

Tubercles, when confined to the pleura, rarely 
exist to so great an extent as to give rise to dul- 
ness on percussion. 

In Pneumothorax, the air in the pleura pushes 
aside and compresses the lung to an extent vary- 
ing according to the amount of the disease exist- 
ing in the lung itself, and of the adhesions 
connecting it with the costal pleura. The part 
of the chest into which the air has escaped is 
generally more resonant than usual, and not 
unfrequently tympanitic upon percussion. When 
air and fluid co-exist in the same serous sac, 
dulness is present at one part, and tympanitic 
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resonance at another. The two conditions vary 
in extent according to the respective amount of 
the gas and the fluid. Under these circumstances 
the fluid almost always occupies the lowest part 
of the chest, and gravitates, according to the 
position of the patient, to the space which is the 
most dependent. The posterior will therefore be 
dull, and the. anterior part of the chest resonant 
on percussion, while the patient lies upon his 
back, while @xactly the converse state of things 
will be observed, when, if able to do so, he turns 
upon his face. 

Is, then, tympanitic resonance upon percus- 
sion always present in pneumothorax ?—It cer- 
tainly is not. The air may be in quantity 
so small, the pleura so thickly lined with solid 
matter, or the pneumothorax may be so centrally 
situated at the base of the lung, in contact with 
the diaphragm, and therefore so far removed 
from the vibrating parietes, and the intervening 
substances may be such indifferent conductors of 
the vibrations produced therein, that no increase 
of resonance may exist upon percussion. The 
side may, indeed, be even more dull than natural ; 
though this is of rare occurrence. The absence 
of tympanitic resonance in pneumothorax is more 
frequent in those cases in which air enters the 
pleura in consequence of the partial evacuation 
of anempyema through a bronchial tube, than in 
those which result from the communication of a 
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tubercular cavity with the scrous membrane. 
In the former cases the lung has usually been 
already compressed to the utmost, and air only 
enters the pleura as the purulent fluid is expec- 
torated. A portion of the space formerly oc- 
cupied by the purulent effusion is also filled up 
by the return of the distended ribs and detruded 
diaphragm to their accustomed boundaries. The 
air in the pleura, therefore, is sometimes in quantity 
so small as not to give rise to resonance on per- 
cussion. ‘The same relative state of parts some- 
times exists in.pneumothorax arising from other 
causes, when there is a gradual accumulation of 
pleuritic effusion, and the comparatively heavy — 
liquid excludes the light air from the cavity of 
the serous membrane. ‘This condition is far from 
unfrequent in the last stages of pneumothorax 
connected with tubercular phthisis. 


3. Indications afforded by Percussion 
in diseases of the Heart. 


The extent of dulness of the preecordial region 
varies considerably in different individuals, quite 
independently of disease. This difference arises, 
perhaps, in part from congenital formation, and in 
part from the effects of dress. The normal precor- 
dial dulness cannot, therefore, be defined by any 
precise boundaries. It may be stated, as an ap- 
proach to the average of its ordinary extent, 
that it occupies the entire inferior sternal region, 
and that portion of the left. mammary region 
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which is covered by the cartilages of the fifth, 
sixth, and seventh ribs. If the precordial dulness 
much exceed these limits, the excess may usually 
be correctly attributed to disease; though it by no 
means necessarily follows that that disease 1s con- 
nected with the heart, or with its investing mem- 
brane. It may arise from local pleurisy, or con- 
solidation of the lung. The precordial dulness 
may, on the other hand, not extend to its ordi- 
nary boundaries without disease being present in 
any organ. It may be almost entirely cancelled 
by an overlying emphysematous lung, without 
any cause for the diminished dulness existing in 
the heart. Still further, though great enlarge- 
ment of the heart may be present, it may 
happen that, excepting in the scrobiculus cordis, 
no dulness on percussion may be perceptible, in 
consequence of the emphysematous lung inter- 
vening between the hypertrophied, or dilated organ 
and the parietes. 

These circumstances being duly considered, 
and the exceptions borne in mind, it may be 
stated generally that all enlargements of the 
heart, and all effusions into the pericardium, 
are accompanied with increased dulness on per- 
cussion of the precordial region. The cause 
of this must, from what has been previously 
stated, be sufficiently obvious, and need not be 
here explained. When, therefore, from any ob- 
struction to the course of the blood existing in 
the aortic valves, or in the course of the thoracie 
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aorta itself, or from any other cause, the left ven- 
tricle is greatly dilated and thickened, an increase 
in the extent of the precordial dulness is observed, 
especially over the costal cartilages, and below 
the left nipple. 

When obstruction exists in the mitral valve, 
when the auriculo-ventricular opening is con- 
tracted, or admits of regurgitation, the left auricle 
is imperfectly emptied during the diastole, and is 
more than ordinarily distended during the systole, 
of the ventricle. The auricle at length becomes 
permanently dilated and thickened. This may be 
often ascertained by an extension of the preecor- 
dial dulness to the cartilages, and adjoining bone 
of the left fourth rib, the third intercostal space, 
and even the thirdrib. When the lungs are exten- 
sively affected with emphysema, when, in conse- 
quence of disease in the mitral valve, the circula- 
tion of the blood through the lungs is obstructed, 
or when, from congenital or acquired smallness of 
the calibre of, or from any other disease in, the pul- 
monary artery, there exists an impediment to the 
free transmission of the blood from the right 
yentricle, repletion and distension of that cavity, 
and of its adjoiming auricle, necessarily ensues. 
The evidence of this exists in the extension of the 
ordinary precordial dulness to the right side of 
the sternum, or the inner edge of right mammary 
region, and particularly to the scrobiculus cordis. 


In Pericardial effusion.—Y¥ rom the difficulty, 
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or rather the impossibility, of accurately defining 
the natural limits of the precordial dulness in 
individual cases, the small increase which may be 
presumed to be dependent on the plastic effusion 
of recent pericarditis is not discoverable by per- 
cussion. The presence even of fluid effusion 
cannot always be ascertained by percussion, unless 
it exist in considerable quantity. 

When, however, the quantity of fluid is large, 
the dulness on percussion is perceptibly increased. 
If the serous membrane be free from adhesions, 
the increased dulness commences below, extends 
on either side of the bottom of the sternum, 
and gradually passes upwards. 

When the membrane is largely distended with 
fluid, the increased dulness is sometimes very 
remarkable and extensive. Its boundaries are 
enlarged in every direction, but especially trans- 
versely. | 

When partial adhesions exist in the membrane, 
and prevent its distension in certain directions, 
the fluid effused in the free portions of the serous 
sac causes the outline of the dulness to be 
irregular in form. 

Hence it happens that pericardial effusions may | 
exist in considerable amount without being dis- 
tinguishable by anv increased dulness; or, in other 
words, the dulness may so slightly extend beyond 
the limits naturally existing in some healthy indi- 
viduals, as not to be certainly appreciated as the 
Yesult of disease. In other cases the dulness may 
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be general and extensive, and in a third set of 
cases it may be limited and local, though at the 
same time definite and decided. 


4. Indications afforded by Percussion in diseases 
of the Anterior and Posterior Mediastinum. 


_ When aneurism proceeds from that portion 
of the aorta which is just above the valves, the 
dulness to which it gives rise may be undistin- 
guishable from that proceeding from disease of 
the heart itself. It may extend upon either side 
of the heart, though it most commonly extends 
to the right side. Independently of the dulness 
arising from the tumor itself, which varies of course 
according to the size of the sac, the disease often 
displaces the heart so as considerably to modify 
the normal dulness of the precordial region. 

When aneurism exists in the ascending aorta, 
and is of large size, 1ts presence may generally be 
recognized by an alteration of the resonance on per- 
- cussion over the upper sternal, and the inner edge 
of the right subclavian region. Unless, however, 
the dimensions of the aneurism are considerable, 
no absolute dulness is perceptible, in consequence 
of the overlying resonant lung concealing that 
which the presence of the tumour would otherwise 
induce. 

The same may be said in reference to aneurism 
of the arteria innominata. But even when no 
dulness, strictly so called, can be discovered, there 
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may be often distinguished a variation of the tone 
or quality of the sound when corresponding regions 
of the two sides are pereussed, and accurately 
compared. This variation is not to be disregarded ; 
in doubtful cases it may be of very great 1m- 
portance. | 

When aneurism exists in the arch of the aorta, it 
is more likely to be recognized by dulness on 
percussion than when the ascending portion of 
the vessel is the part affected. This arises from 
the lung towards the central line being thinner, 
and more easily displaced, or entirely pushed aside, 
than in the parts previously referred to. 

Aneurism of the descending aorta, if of large 
size, may be attended with dulness on percussion 
on either side of the spine, though it more com- 
monly extends to the left side. It may project 
directly forward, and, by pushing aside the lungs, 
be the cause of increased dulness in the precordial 
region. 

Abscesses of the anterior mediastinum are ac- 
companied with dulness on percussion of the 
particular part which they affect; and enlarge- 
ment of the bronchial glands are said to be 
recognizable by dulness of the interscapular 
regions. This latter fact I have not yet been able 
to verify, and I cannot but think that the enlarge- 
ment must be very considerable, to produce appre- 
ciable dulness on the interscapular region. 

The diseases, then, in which Percussion may 
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afford useful information, are Bronchitis, Pneu- 
monia, Phthisis, Emphysema, and Malignant 
Disease of the Lung; Hydrothorax, Pleuritic effu- 
sion, and Pneumothorax; Dilatation of the heart, 
Pericardial effusion, Aneurism of the large 
vessels, and Abscesses or other diseases of the 
Mediastina. 


CHAPTER V. 
AUSCULTATION, OR EXAMINATION BY THE EAR. 


Great as have been the advantages which have 
accrued from the modes of physical investigation 
which have been already, and which are still to be, 
noticed, it is to Auscultation more especially, 
combined with the study of morbid anatomy, that 
is attributable the vast progress which has been 
made during the present century in discriminating 
diseases of the chest. It is to Auscultation that 
the profession is mainly indebted for that measure 
of light which has supervened upon comparative | 
obscurity. 

By Auscultation, as regards the pathology of 
the chest, is meant the practice of listening to the 
sounds arising from the exercise of the functions 
of respiration and circulation, and of comparing 
those emanating from diseased organs with those 
ascertained, by previous experience, to exist in the 
healthy condition. To this may be properly 
added the explanation of the difference of the 
sounds occurring in disease, by the physical con- 
dition of the organs produced thereby. 
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Auscultation, like percussion, may be imme- 
diate or mediate. It is immediate, when the 
unguarded ear is placed upon the chest, either 
bare or protected with only a slight covering; 
and when, therefore, the vibrations of the elastic 
parietes are communicated directly to the organ 
of hearing. It is mediate, when between the ear 
and parietes is interposed a body, which conducts 
the vibrations of one to the other. ‘The opinions 
originally entertained of the great advantages of 
the stethoscope are now acknowledged to have 
been erroneous. Some auscultators prefer me- 
diate, others immediate auscultation. Each mode 
possesses some advantages, and each is liable, in 
certain circumstances, to some objections. 


1. Immediate Auscultation. 


The ear, when this mode is employed, is suc- 
cessively applied to, and firmly pressed upon, the 
different regions of the chest, either quite bare or 
only slightly covered; in such a way that the 
organ may, as much as possible, become one 
with, and therefore participate in the vibrations 
of, the solid parietes upon which it is placed. 
This is in many respects a desirable mode of 
auscultating. It requires, or appears to require, 
less abstraction; it is more easily acquired; it 
causes no pain to the patient by the pressure 
employed, which, in some instances, almost neces- 
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sarily arises from the use of the stethoscope; and 
it is, usually at least, as effective as mediate 
auscultation, when large surfaces are implicated 
by disease. Not unfrequently, indeed, sounds 
which are indistinct, and appear indefinite through 
the cylinder, become sufficiently obvious and 
determinate upon the application of the ear. 

But immediate auscultation is open to several 
objections. The rustling of the clothes of the 
patient, in consequence of a larger surface 
being covered by the side of the head than by 
the end of the stethoscope, is more likely to 
interfere with the sound proceeding from the 
chest. The hair of the auscultator himself, by 
the motion of the patient’s body, frequently gives 
rise to sounds nearly resembling those arising 
from disease. These may be incorrectly supposed 
to proceed from the chest, and may thus become 
a source of error. : 3 

It is sometimes important, as an aid to diag- 
nosis, to be able to define the exact situation in 
_which a particular sound is heard with the greatest 
intensity or distinctness; as in affections of the 
valves of the heart, the aorta, &c. By the un- 
euarded ear, we cannot effect this so perfectly, we 
certainly do not possess the power of localizing 
particular sounds so accurately, as by the aid of 
the stethoscope. By some persons it may be 
considered indelicate to apply the naked ear, not 
merely to the bare chest, but even to the unrobed, 
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though slightly covered, parietes of female patients. 
In other persons, motives of a different nature will 
incline the auscultator himself to avoid contact, 
or a too near approach to the integuments of his 
patient. In the one case, modesty, or prudery, 
may forbid the employment of immediate auscul- 
tation ; in the other, uncleanliness may render it 
undesirable. Independently, however, of the real 
or presumed indelicacy of applying the ear in the 
case of female patients, it is often quite imprac- 
ticable to do so, with good effect, im persons 
with largely developed mammary glands. 

There are also, it must be recollected, some 
situations in which the ear cannot be fairly and 
efficiently employed; as in the space above the 
clavicle, in the upper part of the axilla, and in 
_ very thin persons, immediately below the clavicle, 
and in the supra-spinous fossa of the scapula. | 

Immediate auscultation, however, notwith- 
standing what has been said, may be employed 
with the best success in many cases, and, in most. 
cases, may be usefully applied for the confirmation 
of opinions derived from other sources, or the 
verification of sounds indistinctly heard by means 
of the stethoscope. 


Cautions respecting immediate Auscultation. 


These have been, for the most part, already 
referred to in the preceding observations; but it 
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may be desirable that they should be more dis- 
tinctly and separately stated. 

First, then, it is necessary that, in the case of 
female patients, the appearance of the slightest 
approach to indelicacy should be avoided. If, 
therefore, for the purpose of confirming a doubtful 
opinion, or for any other reason, it be thought 
desirable to apply the ear itself to the anterior 
part of the chest, the skin should be covered with 
some soft yielding material, either appertaining 
to the patient’s dress, or obtained from the at- 
tendants. A soft towel, an old dinner napkin, or 
even a silk handkerchief, may answer the purpose 
perfectly well; though cotton should generally be 
preferred to articles of lmen, wool, or silk, as 
these not unfrequently give rise to some rustling 
or crackling sound, when tumbled or pressed, 


which may interfere, or be confounded with, those 


emanating from within the chest. 

In this mode of auscultation, it is most as- 
suredly the solid parts of the ear, and the bones 
of the head, which transmit the vibrations of the 
solid parietes of the chest to the auditory nerve. 
The protection referred to as a covering is, there- 
fore, the more necessary; because, as has been 
before stated, the entire ear should be evenly and 
firmly pressed upon the parietes of the patient, so 
as to cause them to become, as much as possible, 
one vibrating body. ‘The napkin or towel, em- 
ployed as a covering to the chest, should be 
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smoothly spread, and tightly drawn, over the 
surface, and all other garments should be so far 
removed, as not to come in contact with the auscul- 
tator’s ear or head; extraneous sounds will other- 
wise assuredly arise, which may not improbably 
mislead him. 

The examiner should carefully put aside his 
hair from around his ear, and, as far as may be, 
from the side of the head, in contact with the 
chest; since if any portion intervene between the 
ear, and the chest, or come in loose contact with 
the patient’s dress, a noise will be produced, 
which may be easily mistaken for sounds proceed- 
ing from within. 

It can be scarcely necessary to state, that in 
the case of uncleanly individuals, male or female, 
some protection should be used, lest the examiner 
should derive from his patient more than he 
would desire to retain. 

From what has been already mentioned, it may 
be scarcely requisite to remind the auscultator, 
that when the chest of male patients 1s thickly 
clothed with hair, the hair must be removed be- 
fore immediate auscultation can be satisfactorily 
performed. In females with large pendulous 
mamme, the gland must be drawn aside, and the 
skin rendered as tight and firm as it can be, with- 
out serious inconvenience to the patient; her 
own hand, where itcan be employed, is the best 
instrument for the purpose. * 
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2. Mediate Auscultation. 


The principles of mediate auscultation appear 
not to be always understood, even by many who 
constantly employ it. The stethoscope, of what- 
ever form, or however composed, is simply a con- 
ductor between the parietes of the chest and the ear. 
The vibrations of those parietes are caused, or are 
transmitted, by certain sonorous or resonating sub- 
stances within the cavity. Whether these vibra- 
tions originate in air, or in blood,—whether they 
are conveyed by solid or semi-solid bodies, by fluid 
or by gas, they all ultimately reach the solid walls 
of the chest. It is by the vibrations of those 
solid walls that they ultimately reach the surface ; 
and by the vibrations of those solid walls that 
they are all conducted to the ear. The stetho- 
scope is merely a conductor. It may, indeed, 
as in the flexible stethoscope, conduct by the air 
contained in the hollow of the tube alone; it 
may, as in the ordinary stethoscope supplied 
with a nipple-like appendage for the external 
meatus, conduct both by air within the bore of 
the cylinder, and by its solid walls,—or it may 
conduct by the solid walls alone. 

What form of stethoscope, then, is the best for 
general use? To this it may be generally replied,— 
that, by which each individual can hear best. In 
this respect fancy and prejudice may effect some- 
thing; habit much more. But to answer the 


AUSCULTATION. 19 


question satisfactorily, it should be, in the first 
place, recollected that solids are better conductors 
of sounds than either fluids or gases; and secondly, 
that the vibrations of sound are considerably 
modified, and decreased in intensity, by trans- 
faission from one medium to another; that 
however originating, and by whatever elastic 
substance they may be transmitted, the waves 
constituting sound are: greatly altered, and, by 
partial interruption, are decreased in their extent, 
upon their entrance into a medium of a different 
kind. The waves of sound, therefore, become 
less powerful by being transmitted from solids to 
gases, or to fluids, as well as from either these 
to solids. As, therefore, solids are in themselves 
better conductors than either fluids or gases; and 
as the solid parietes of the chest (confining 
attention. to that cavity) are the medium, by the 
vibrations of which the sounds of the thoracic 
organs reach the surface; it appears sufficiently 
evident that, upon theoretical grounds at. least, 
the solid stethoscope is the best that can be 
employed. 

I believe that, generally speaking, what is 
rendered probable upon theoretical grounds will 
be verified by experience; and that in the vast 
majority of cases the solid stethoscope will be 
found the most useful instrument in practice. 
I call the ordinary stethoscope solid, because, 
from long experience, and from numerous and 


80 AUSCULTATION, 


various experiments, it appears to me quite 
evident that it is by the solid walls of the stetho- 
scope that sound is, in all cases principally, and 
in many cases entirely, conducted. 

It is not necessary, nor do I think it at all in- 
cumbent upon me, to point out the advantages, or 
what I conceive to be the disadvantages, of any 
particular form of stethoscope; but it may be 
desirable that I should mention that particular 
form which long practice, as well as theory, has 
induced me to regard as the best. 

Though, then, each person had better make use 
of that stethoscope which, by experience, he finds 
best suited to his ear, or by which, from habit, he 
can hear best; yet I may observe, that as from 
repeated trials [ have long convinced myself 
that, in the wooden instrument, the sound is prin- 
cipally conveyed through the wood itself, that, in 
fact, the solid is the chief, and, in a great majority 
of instances, the sole conductor, the more simply 
the wooden instrument is constructed, the better 
will be its conducting power. I do not intend 
hereby to deny that with some persons, particu- 
larly those who employ a nipple to the ear-piece 
of their stethoscope, some vibrations of sound are 
conducted by the air in the bore of the cylinder, 
directly to the membrana tympani; but I believe 
that in all cases the greatest effect, by far, is com- 
municated by the wood itself to the solid parts of 
the ear, and from them to the bones of the head; and 
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Iam convinced that this is the sole mode by which 
many, and myself in particular, appreciate sounds 
in auscultation. 

If the external meatus be closed with lint or 
chewed paper, the sounds are almost equally 
audible. Ifa perfectly solid cylinder be em- 
ployed, or the bore of a hollow instrument be 
stuffed with any soft substance, the effect is 
scarcely perceptibly decreased. That it is at 
all decreased, in however trifling a degree, is de- 
pendent, I imagine, in the one instance, upon, 
the mass of solid being greater, and therefore re- 
quiring more force to produce an effect betwecn 
its molecules, equivalent to that created in a mass 
of less extent; and in the other instance, upon 
the fact that the substance introduced into the 
hollow of the cylinder, or of the meatus, interferes, 
in some slight degree, with the vibrations of the 
solids themselves. 

What, then, it may be asked, is the professed 
object, and in what consists the real utility, of the 
bore of the solid stethoscope? The professed 
object is, that the vibrations of sound may be 
transmitted through the air in the tube. Its real 
utility depends upon its making the instrument 
lighter, upon its probably facilitating the vibra- 
tions of the solid, and, in some cases, particularly 
in those instruments in which a nipple is ap- 
pended to the ear-piece, upon its contributing to 
the effect of such vibrations by the addition of 
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those which are communicated by the air occu- 
pying the hollow space. 

The distinctions sometimes made between the 
sounds of the breathing, of the voice, and of the 
heart, may, I think,. be disregarded in deciding 
upon the form of the stethoscope to be employed. 
Each and all of these sounds are communicated 
to the surface through the solid parietes, and by 
a solid they are all best conducted to the ear. 
At such conclusions we should arrive from purely 
theoretical considerations, and though, as regards 
auscultation, experiment and theory do not always 
appear exactly to coincide ; though some rare cir- 
cumstances it seems to be difficult to explain 
upon common acoustic principles, yet in this case, 
as regards myself at least, practical experience 
exactly tallies with the theory. 

The stethoscope, then, which appears to be most 
convenient, and advantageous for general use, is 
made of one material, without joints, or additions 
of any kind. The material, (cedar) of which it 
is usually made, is probably as good as any other. 
It should be from four to six inches long, 
with a clean, polished quarter-inch bore. The 
shape may be according to the student's fancy ; 
but it is desirable, for the sake of lightness, to have 
it somewhat hollowed in the stem. The rim of the 
bell-shaped or thoracic extremity should be broad, 
and well rounded ; so thatit may be firmly pressed 
upon the parietes without causing pain, or much 
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# 
inconvenience, to the person examined. The ear- 


piece should be broad, 
so as to embrace the en- 
tire ear, and nearly flat, 
or so little hollowed as 
not to admit the pre- 
sence of air between the 
wood and theear. The 
wood itself should be 
rather dense, and the 
instrument stout in 
every part, that it may 
not be chipped or bro- 
ken by every accidental 
fall. 

Such is the stethos- 
cope which, after trial of 
several kinds, appears 
to me to be the best 
suited for practical pur- 
poses, and which I 
have for many years em- 
ployed. A sketch of an 
exceedingly good in- 
strument, now in my 
possession, may perhaps 
be here introduced with 
advantage, lest the di- 
rections above given 
should not be suffi- 
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ciently explicit. It has been reduced one- 
third. | 

It may, however, be acknowledged that an aus- 
cultator can often hear better with a bad instru- 
ment, to which he has been long accustomed, than 
with a stethoscope of superior form and construc- 
tion, with the use of which habit has not rendered 
him familiar. It may be indeed repeated, that 
the form of the instrument is of very trivial 
importance, and that the best stethoscope for 
any individual is clearly that with which he can 
hear best. 

There are, indeed, some cases in which the 
flexible stethoscope may be employed with advan- 
tage, even by those who are accustomed to use 
the wooden cylinder. But they are cases only in 
which it is inconvenient or impracticable to apply 
the solid tube; those, namely, in which it is im- 
portant to examine the posterior parts of the chest, 
but in which it would be unsafe or imprudent to 
raise the patient, and he is himself unable to turn 
for the purpose. In such cases, the mfundibular 
end of the instrument may be passed under the 
body, without seriously disturbing the invalid, 
and important information may be occasionally 
acquired thereby. 


3. Mode of using the Stethoscope. 


The instrument, grasped in the centre by the 
two fingers and thumb of the right hand, as a pen, 
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should be first flatly placed, and firmly pressed, 
upon the parietes of the chest. The cylinder 
must always be at right angles with the surface 
to which it is applied, and the head of the 
examiner must be always bent to the extremity 
of the instrument, and the instrument not made 
to incline to his head. Thus, if the patient be 
upon his back, and the front of the chest be the 
part under examination, the stethoscope must be 
perpendicular, or nearly so; if the space between 
the front and the sides of the chest be submitted 
to investigation, it must be placed obliquely ; and 
if the side of the chest be the region explored, it 
must project horizontally therefrom, and the head 
of the examiner must be depressed, or elevated 
accordingly. ‘T’he ear should be evenly adjusted 
upon the broad, nearly flat end of the instru- 
ment, and the pressure of the head be so firm 
as to make the parietes of the chest, the con- . 
ducting medium, the stethoscope, and the ear, 
one connected vibrating body. ‘This cannot be 
effected without considerable pressure, which, 
~ however, should not be so great as to cause pain 
to the patient. To prevent this, not unfrequent, 
result of the application of the stethoscope, the 
edge of the funnel-shaped extremity of the instru- 
ment should, as before stated, be broad, and 
smoothly rounded off. The contact of the 
fingers with the instrument is then to be re- 
moved, and observations made ; first, as regards 
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the breathing, and then voice, and the cough, as 
will be further explained in a future page. 

The undivided attention of the examiner must 
be directed to the sounds passing through the 
tube; his senses should be dead to all besides. 
He must hear nothing with the other ear; the 
abstraction must be perfect. Generally speaking 
this capability of abstraction is to be attained 
only by habit; but if noises in the chamber, the 
ward, or the adjoining room, or street, interfere 
with the examiner’s power of discriminating the 
sounds proceeding from the chest, he may place a 
finger of the disengaged hand over the meatus of 
the unemployed ear, and thus exclude all other 
sounds. He may by the very act contribute to 
the abstracted attention, which, in many cases, 
is absolutely requisite to arrive at satisfactory 
conclusions. It has been said that the stethoscope 
should be grasped by the fingers of the right 
hand, when, of course, the right ear would be 
employed ; but it will conduce greatly to the 
student's aptitude in exploration to be able to 
employ both hands and both ears with equal 
facility. 


4. Cautions respecting mediate Auscultation. 


It may be well to repeat, in the form of cautions, 
some particulars which have been already men- 
tioned in the preceding directions. Let, then, 
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the examiner be especially careful that the entire 
circle of the thoracic end of the stethoscope come 
in close contact with the parietes. If, from un- 
equal pressure, improper position of the patient, 
or oblique direction of the instrument, the contact 
be not entire, the vibrations of the walls of the 
chest will be very imperfectly transmitted. 

In some cases, as in persons naturally very thin, 
or greatly reduced by exhausting diseases, the 
depressions existing between the ribs in some 
regions of the chest, and those frequently the most 
necessary to be minutely examined, are so great 
as to render it impossible that the whole circle of 
the stethoscope can come in contact with the skin. 
The intercostal spaces are left untouched, while 
the skin over the ribs is submitted to severe 
pressure. Under such, and all similar circum- 
stances, little, or nothing, can be heard through 
the stethoscope. 

Two expedients may be then adopted: the 
examiner may either make a pad of soft linen, 
or lint, by which the depressions between the 
ribs may be filled up, and the skin over the 
ribs protected; or he may adopt the other, and 
usually the preferable expedient, of discarding the 
stethoscope altogether, and using the unprotected 
ear. The latter plan is the more desirable of the 
two, as the pad necessarily in some measure inter- 
feres with the facility with which the sounds are 
transmitted to the ear. The naked ear should 
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therefore be in such cases adopted, excepting in 
those parts of the chest to which it cannot be 
fairly applied. 

The stethoscope must be carefully prevented 
coming in contact with the patient's garments, 
with the bed-clothes, with his extremities, or with 
any other part of his body than the chest itself. 
This caution is even more necessary im mediate 
than in immediate auscultation. The slightest 
friction of the garments, or the hand, is so per- 
fectly conducted by the instrument, as most ma- 
terially to interfere with the distinctness of, if it 
does not overpower, the sounds proceeding from 
the chest. 

In very stout persons the pressure of the 
instrument must be increased, so that the adipose 
tissue may be compressed, and, as far as possible, 
rendered identical, as regards conducting power, 
with the bony parietes which it covers, and the 
free vibrations of which it in some measure 
prevents. In persons whose integuments are 
cedematous, the pressure of the instrument must 
be equally great, or even greater, than in fat 
persons; so that the serum may be entirely 
squeezed out of the cells immediately below the 
stethoscope. Loose fat and diffused serum are 
bad conductors of sound, when compared with 
solids. Hence the importance of the caution 
just delivered. 

Tn reference to cedema, however, another cau- 
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tion is required. This arises from the frequently 
observed fact, that the escape of serum from the 
cellular membrane, by the pressure of the instru- 
ment itself, gives rise to a sound very similar to one 
frequently proceeding from within the chest. The 
sound referred to is pleuritic rubbing, one form 
of which, possessing a jerking, or interrupted 
character, the noise produced by the escape of 
the serum from the cells under the pressure of 
the stethoscope, so exactly resembles, that if the 
patient continued to breathe during the whole 
of the examination, the two sounds would be dis- 
tinguished with the greatest difficulty, if, indeed, 
they could be at all distinguished from each other. 
An obvious distinction of course exists in the fact 
that the rubbing of the pleura is only present 
during respiration ; while the cedematous creak, so 
long as any serum remains to be squeezed out of 
the cells, persists though the breathing be tem- 
porarily suspended. The sound so precisely re- 
presents certain forms of the rubbing existing in 
disease of the pleura, that I have, in the presence 
of pupils, occasionally illustrated the latter sound 
by pressing the stethoscope upon an cedematous 
thigh. 

If, indeed, the cedema be soft, and the integu- 
ments flabby, the peculiar sound to which I have 
referred is not always produced. by pressure, or it 
is of a much less sharp and decided character 
than when the swelling is firm and tense. On 
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these two accounts, then, first, because the in- 
filtration of the integuments obstructs the sounds 
proceeding from the chest ; and, secondly, because 
on pressure it gives rise to another sound, which 
may be easily confounded with one of intra- 
thoracic origin; the serum of cedema should be 
carefully pressed out of the cellular membrane 
before auscultation is attempted. 


5. Combined use of mediate, and immediate 
Auscultation. 


From what has been already said, it will be 
evident that, on some occasions, and in some parts 
the ear, and on others the stethoscope, may be 
most advantageously employed. As, therefore, it 
will conduce to the efficiency of his investigations, 
it is desirable that the student should be practi- 
cally conversant with both modes of auscultating. 
Let him on no account neglect the use of the 
stethoscope, because he finds that, under ordinary 
circumstances, he can hear better with the un- 
guarded ear; as in practice cases will constantly 
occur to him in which he will be compelled to 
employ the cylinder, or to leave certain parts of 
the chest unexamined. 

The plan of proceeding which will perhaps be 
found on the whole most useful, is in each case 
to practise both mediate and immediate ausculta- 
tion. Thus, on the anterior part of the chest, 
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and particularly in the acromial, the axillary, and 
the infra-clavicular regions, the stethos¢ope may 
be used; while in the lateral regions, and all the 
posterior surface of the chest, excepting the space 
above the spine of the scapula, the ear will be 
found at least as effective, when unguarded, as when 
supplied with the soliG conductor. If the patient 
be very fat, or the integuments be infiltrated with 
serum, mediate is preferable to immediate auscul- 
tation; as with the stethoscope more direct and 
local pressure can be made than with the ear, 
which, though not so far removed, in such cases 
comes not into such near acoustic relation with 
the solid parietes, as when the solid conductor 
- Intervenes between them. 

In all examinations of the larynx and trachea, 
it is almost always necessary to employ the stethos- 
cope. In all affections of the heart, excepting 
when great tenderness exists upon pressure, the 
stethoscope is to be preferred to the ear; while in 
the auscultation supplementary to succussion, to 
be afterwards noticed, and in the superfical exami- 
nations made through stays and petticoats, the ear, 
if it be evenly placed, and the patient's body be 
firmly pressed against it by the the hand placed 
upon the opposite side, will be ordinarily a more 
effective auscultatory instrument than the cylinder. 


6. Auscultation of the Organs of Respiration. 


It is absolutely necessary, as has been before 
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stated, that the student be perfectly familiar with 
the sounds naturally existing in the chest, pre- 
viously to his becoming acquainted with, or 
being capable of judging of, those which are 
abnormal ; just as he must be conversant with the 
healthy appearance of organs, before he can fairly 
expect to become a morbid anatomist. ‘The na- 
tural sounds of the respiration and the voice, 
therefore, will be first noticed, and subsequently 
those which exist in disease. 


1. Of the Natural Respiration. 


To enable the examiner to judge correctly of 
the healthy, or morbid condition of the respira- 
tion, ordinary inspiration is scarcely sufficient. 
It is desirable that the air should be more gene- 
rally diffused through, and should more perfectly 
inflate, the pulmonary cells, than it does in com- 
mon inspiration. In nice examinations, there- 
fore, the patient should be desired to fill his chest 
by a succession of forced inspirations. The 
examiner will be thereby enabled to make his 
observations upon the sound, and duration of the 
expiration, as well as upon those of inspiration ; 
the former of which, in ordinary breathing, 1s 
sometimes scarcely audible, and differs from the 
latter in some other important particulars, which 
will be afterwards referred to. ‘To prevent con- 
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fusion it may be well to confine attention, in the 
first instance, to the inspiration*. 

If the ear be applied to the stethoscope, evenly 
placed upon the larynx, or trachea, and gentle 
pressure be made, the sound, caused by the ingress 
and egress of air during the act of respiration, 
will be observed to be hoarse and hollow; lke 
that produced by blowing, with the lips consi- 
derably compressed, through a pipe of large 
calibre, as through the bore of the stethoscope ; 


* Simple as the process may appear, it is by no means an 
easy matter to make some persons take a really deep inspira- 
tion, in such a way as to enable the auscultator to judge of 
the condition of the lung. Their awkwardness is sometimes so 
great as really to have the appearance of design. First they 
raise the shoulders, without inspiring at all; then they inspire 
deeply ; then they draw in the air through the compressed lips, 
or relaxed fauces, in such a manner as to give rise to noises, 
which overpower the sounds originating within the chest ; after- 
wards they protrude the abdominal muscles, and then perhaps 
go through the entire series of awkward efforts again, To tell 
them to take a deep breath, to heave a sigh, to fill the chest, 
to draw in the air, to raise the ribs while they breathe, and 
even to shew them how to do so, are of no avail. The more 
you talk, and the more they appear to try to effect the object 
you desire, the farther do they remove from that object; the 
more stupid in this respect do they seem to be. But they often 
involuntarily do exactly that which, after many and diversified 
attempts, they have been unable to effect. Thus, if told to 
cough, and to continue coughing for a short time, they will, 
from the mere exhaustion caused by the repeated short expira- 
tions, which constitute that act, spontaneously take such a soft, 
quiet, yet deep inspiration, as all previous efforts had failed 
in causing them to accomplish. 
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or that which is sometimes produced by a draught 
of air through the key-hole of a door. It is 
called tracheal respiration. When a similar 
sound is heard, as the result of disease, in other 
parts of the chest, the breathing is said to be 
tracheal. 

If, instead of being placed upon the neck, the 
stethoscope be now put upon the upper bone of 
the sternum, below the sterno-clavicular articula- 
tion, or between the scapule upon either side, and 
the individual be desired to breathe deeply; a 
sound very much like, but not exactly similar to, 
the tracheal respiration will be heard by the 
auscultator. The sound may be generally, but, it 
must be acknowledged, by no means universally, 
observed in the state of health in the situations 
indicated. It is sometimes absent in all the 
localities, but sometimes, when inaudible on the 
front of the chest, may still be heard close to the 
spine, at a level with the centre of the scapule. 
It is not so loud, or so hollow, as the tracheal 
sound. It may be represented as its diminutive. 
It resembles the noise occasioned by blowing 
through a small reed, or a quill of moderate size. 
It arises from the rush of air through the larger 
bronchial tubes, and, wherever heard, is therefore 
called bronchial respiration, or tubular breath- 
ing. If discovered in other situations than the 
upper part of the sternum, the inner side of the 
infraclavicular, or the interscapular regions, it may 
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with tolerable certainty be regarded as morbid; 
though it may be occasionally heard less distinctly 
than in those regions in the axillary spaces; 
particularly that of the right side. 

It may be here observed, that the natural 
breathing not only presents varieties, as to tone 
and distinctness, in different individuals; but also 
that similar regions, upon opposite sides of the 
body, may vary in these respects, aS in some 
others, quite independently of disease. 

When the stethoscope is placed upon most 
other parts of the chest, than those previously spe- 
cified, a sound is heard by the auscultator during 
inspiration very different from those which have 
been mentioned before. It is perhaps difficult to 
define its character correctly. It is soft, scarcely 
sonorous, equable, breezy, and, during inspiration, 
continuous. It may be pretty accurately copied 
by gently drawing the air through the partially 
compressed lips; it may be compared to the 
song of a gentle gale in the thick summer foliage; 
or to the whisper of the retiring wave upon a 
sandy coast. It is called the respiratory or 
vesicular murmur, on account of its being the 
characteristic of healthy respiration, and of its 
being clearly connected with the vesicular tissue 
of the lung. It probably depends upon the 
admission of the air into the irregular cavity, and 
its passage over the uneven surface, of the pul- 
monary vesicles. 
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It varies considerably in intensity in different 
regions of the chest. It 1s most distinct in the 
acromial, the central and lower part of the supe- 
rior sternal, the infra-clavicular, the axillary, and 
the subscapular regions. It is less distinct in 
the lateral, the right mammary, the scapular, and 
the interscapular regions; still less in the hypo- 
chondriac ; and least of all in the inferior sternal 
and the inner part of the left mammary region. 

Independently of the variation of the intensity 
of the sound in the different regions of the chest, 
whether the variation arise from the position of the 
organs, the amount of pulmonary tissue beneath 
the ear, or the facility or difficulty with which the 
inspired air reaches the pulmonary cells, the two 
sides of the chest frequently vary a little in respect 
to the loudness of the respiratory murmur. Thus 
it is, usually, rather louder in the acromial, sca- 
pular, and infra-clavicular regions of the right side, 


than in the corresponding regions of the left side; | 


but in so slight a degree, as to be scarcely worthy 
of consideration, in a practical point of view. 

The respiratory murmur may, both locally and 
generally, be more loud, or less distinct than 
natural, in persons who are quite free from any 
appreciable disease. It may also be harsh, or 
rough, scarcely audible, or altogether absent. 

Thus, in childhood, and in youth, the respira- 
tory murmur is more loud than in adult life, and 
especially than in old age. This probably arises 
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from the more dense tissue, and the greater func- 
tional activity of the lungs in the young than in 
persons advanced in life. From this circumstance, 
it is called, whether existing in youth or in age, 
puerile respiration. 

But as it is frequently observed to exist in the 
healthy portion of a lung, or in an entire lung, 
when the remaining portion in the one case, or 
the opposite lung in the other, is greatly embar- 
rassed, and prevented performing its accustomed 
function; and as this healthy portion, or this 
sound lung, seems under such circumstances to 
have its functional activity increased, and thus to 
supply the deficiency of the diseased parts, it is 
sometimes called, not inaptly, sawpplementary 
respiration. It is always heard when the healthy 
respiration is more than ordinarily active, as in 
persons “out of breath,” as it is called, from 
strong exertion, as running, dancing, &c., or 
after the respiration has been voluntarily sus- 
pended for a time, and the individual breathes 
quickly to restore the normal balance of the cir- 
culation through the pulmonary organs. 

The respiratory murmur of some persons ap- 
pears naturally to be harsh or rough, or to be so 
at least without any other evidence of pulmonary 
disease than is afforded by such harshness or 
roughness. ‘The cause is not evident, though, 
from what is observed in disease, it seems not 
improbable that it is dependent upon some 

F , 
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congenital or acquired peculiarities in the smaller 
divisions of the bronchial tubes, rather than upon 
the vesicular tissue of the lung itself. It may be 
either local, or general. Its more common seat, 
when local, is the axillary space, in which it is 
far from unfrequent. If it be observed in other 
situations, and, at the same time, not heard over 
the whole of those regions in which the pure 
respiratory murmur 1s commonly heard most dis- 
tinctly, it must be regarded with some suspicion. 
Harsh or rough breathing is, to the educated 
ear, sufficiently distinct from puerile respiration, 
though, to the inexperienced in auscultation, it 
may be difficult to convey a clear notion of what 
constitutes the distinction, and still more difficult 
to make any but those possessed of a delicate 
sense of hearing appreciate the difference. It is, 
however, necessary to make the attempt. In 
harsh respiration the character of the sound is 
changed or modified; in puerile respiration its | 
power is simply increased. ‘Though the former 
may exist in health, it is ordinarily indicative of 
disease, however slight. The latter is merely an 
evidence of increased activity in the function of 
respiration in the lungs, or in that portion of lung 
in which it is observed ; whether that increase be 
dependent upon the tender age, the accidental 
rapidity of the circulation and respiration of the 
individual, or the defective action of some other 
portion of the pulmonary tissue. Puerile respi- 
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ration is in fact a loud vesicular murmur, an 
exaggeration of the natural sound of respiration. 
It is as the “forte” to the “piano” of the same 
note on the same soft-toned instrument; while the 
harsh or rough breathing is the “forte” of the 
same note, but upon a loose and jarring string ; 
or, to carry on the former illustration, in the one 
the same soft breeze passes through a greater 
number of trees, in the other the breeze is increased 
to a moderate gale. 

The power of the respiratory murmur, instead 
of being increased, may be diminished, though 
no disease exist in the chest. This imperfection 
of the respiratory murmur is usually observed 
either in parts of the lungs which have been little 
used, as in the lower regions of the chest of 
females accustomed to tight lacing; or in persons 
suffering from deformity, whether congenital or 
acquired; or in the chests of persons considerably 
advanced in life. In each case it probably arises 
from defective respiratory function. In the two 
first mentioned cases the defect results from want 
of use, and consequent imperfect expansion, of the 
lung; im the last case it proceeds from atrophy 
of the pulmonary tissue. It may, indeed, be re- 
garded as the natural character of the respiratory 
murmur in old people, and may therefore be called 
“senile,” as that existing in childhood is termed 
“ puerile,” respiration. Occasionally the respi- 
ratory murmur is entirely absent from one, or a 
part of one lung, though no disease be present in 
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the organ itself. This condition, however, pro- 
bably never exists without either some mecha- 
nical obstruction to the ingress of air, either in 
the air tubes, or upon the exterior of the organ. ~ 

The more common causes of the absence of 
respiration in a portion of the lung, independently 
of disease in the pulmonary tissue, are the pre- 
sence of foreign bodies in the bronchial tubes, or 
the compression of their calibre by aneurisms or 
other morbid growths. It may also arise from 
penetrating wounds of the chest, by which the 
lung itself remains uninjured, but in consequence 
of which it collapses from the admission of air 
into the pleura. 

None of these conditions, however, nor any of 
those arising from malformation, or compression 
of the ribs by stays, can, properly speaking, be 
regarded as states of health, though in none is 
it necessary that the pulmonary tissue, or any of 
the respiratory organs, should be themselves 
actually diseased. 

The preceding observations, as previously 
hinted, have especial reference to the murmur 
of inspiration, from which that of expiration 
differs in some important particulars. The dif- 
ference consists in the decreased loudness and 
duration of the expiratory, as compared with 
the inspiratory sound. The tone and general 
character are the same in both,—one is merely. 
louder and longer than the other. 

An attempt has been made accurately to define 
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the difference, by figures. But as probably no 
two persons would exactly coincide, even in a 
given case, as to the purely relative proportions 
between the two, which they possessed no means 
of determining accurately by admeasurement, the 
attempt was not likely to be successful, or generally 
applicable. 

The difference has been much overstated. The 
proportion pronounced to exist in the healthy 
condition, by the proposer of the plan for mark- 
ing the difference by figures, was, in regard to 
intensity as well as to duration, as 10 to 2; that 
is to say, the sound of inspiration was considered 
to be naturally five times as long, and five times 
as loud, as that of expiration. 

Now, though a marked difference does exist in 
the state of health,—and it is of great importance 
that this should be particularly noticed, in con- 
sequence of its bearing on disease, in which the 
proportions are changed, and sometimes even 

reversed,—yet it may be safely asserted that the 
_ disparity is not so great as that which has been 
stated by the proposer of the employment of 
figures for its admeasurement. Perhaps the pro- 
portion of 5 to 2 may be regarded as nearer the 
truth ; though each individual examiner will pro- 
bably form a standard for himself on this, and 
on many other subjects which cannot be accu- 
rately measured, or strictly defined. 

As to tone and softness, as has been before 
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stated, the murmur of expiration naturally re- 
sembles that of inspiration. If, therefore, its 
character be different, or if its intensity, and its 
duration, or either of them, be materially in- 
creased,—if, that is to say, they nearly approach, 
equal, or surpass, those of inspiration,—the con- 
dition may be regarded as an abnormal one; and 
the cause may be almost universally attributed to 
structural alteration, and, if not occurring in a 
person in advanced life, to disease properly so 
called. 


2. Of the Voice. 


Some facts may, in disease, be occasionally 
elicited by auscultation of the Cough, in contra- 
distinction to that of the Voice. But as the 
sound of each is connected with the same portion 
of the respiratory organ, as they are similarly 
conducted by the same parts, and as in health | 
they produce very much the same effect upon the 
ear, when heard through the parietes of the chest, 
—as, moreover, cough can scarcely be properly re- 
garded as existing in health,—the Voice and the 
Cough may, in the following observations, be 
spoken of together. 

If the end of the stethoscope be placed upon 
the larynx of a healthy person, and, while one 
ear of the examiner is applied to the free end of 


.. the instrument, and the other ear is closed by a 


finger of the disengaged hand, the individual 
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examined be directed to talk, his voice will pass 
through the stethoscope directly into the ear, and 
will appear as distinct as, and perhaps even more 
loud than, if his lips were close to the ear. This 
is perfect Pectoriloquy (chest-talking), and the 
best possible illustration of that important sign, 
as it exists in some forms of disease. 

If now the end of the cylinder be removed 
from the larynx, and placed upon the lower part 
of the trachea, and the person be directed to talk 
as before, it will be noticed that, though the voice 
appear in some measure to permeate the tube, 
and though the individual still seem to speak into 
the ear, yet the voice is not so clear and distinct 
as in the former case. Such is émperfect Pecto- 
riloquy. 

Let the examiner now move the stethoscope to 
the upper bone of the sternum, to the carti- 
lages of the second and third ribs, or to the 
inter-scapular regions, and again direct the per- 
son to talk. A fresh modification of the voice is 
_ now observed. It does not appear to permeate 
the instrument at all, and though loud is com- 
paratively distant and indistinct. The sound 
appears to be obstructed by the intervention of a 
bad conductor between the mouth of the speaker 
and the ear of the listener. This is Broncho- 
phony (bronchial sound). 

If, finally, the end of the stethoscope be placed 
upon other parts of the chest than those specified, 
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the sound of the voice is still heard, and dif- 
ferences of intonation can be recognized, but 
under ordinary circumstances, articulation can be 
scarcely said to exist. The distinctness, as well 
as the loudness of the sound, diminishes the 
farther the stethoscope, or the ear, (if that be 
now employed) is removed from the larynx, and 
the larger bronchial tubes: the former is the 
source of the sound, and the latter are its best 
conductors. Thus it will be found that, at the 
most distant parts, as over the thin edge of the 
lungs, the voice, if heard at all, is reduced to an 
indistinct buzzing. 

Such, then, are perfect pectoriloquy, imperfect 
pectoriloquy, bronchophony, and the distant 
voice in the natural condition; such are they 
also if well developed when they occur in disease. 
It must not, however, be supposed that there 
exists any defined line of demarcation between 
each, so that it can be said here ends pectoriloquy, 
and here begins bronchophony. ‘They all gradu- 
ally merge into each other; they are not distinct 
species, but merely varieties of sound. So that 
what one auscultator may call imperfect pecto- 
riloquy, another may probably denominate bron- 
chophony. 

Independently, however, of the differences of the 
resonance of the voice resulting from the distance 
of the source of sound, and of a good or bad con- 
ductor, and irrespectively of the acknowledged fact, 


AUSCULTATION, 105 


that perfect pectoriloquy gradually becomes imper- 
fect, that this imperfect pectoriloquy gradually 
merges into bronchophony, and bronchophony into 
the ordinary state of the voice, as heard generally 
over the parietes of the chest, there are some 
varieties, in respect to the thoracic voice, which 
are worthy of attentive consideration. Thus it 
is very generally rather more distinct upon the 
right side, and particularly below the right cla- 
vicle and over the right scapula, than in similar 
situations upon the left side. This may, I believe, 
be regarded as the rule, though some exceptions 
occasionally occur. The voice is also much more 
resonant in some persons than in others. Thus 
a shrill or acute voice is generally more distinctly 
audible than one which is hoarse or grave. It is 
usually also louder in thin persons than in those 
whose integuments are loaded with fat, or infil- 
trated with serum, and, the power of the voice 
being equal, and both free from disease, it is more 
resonant in persons with contracted chests than in 
those in whom the thoracic cavity is largely de- 
veloped. It is generally more distinct, ceteris 
paribus, in females than in males, probably from 
the greater shrillness of the voice in the former 
than in the latter. 

In some few persons indeed—most commonly 
females—the voice is, in certain situations, as 
below the clavicles, or over the scapule, so clear, 
distinct, and loud, as to approach, if not to 

FR 
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attain, the character of imperfect pectoriloquy. 
Hence arises the necessity of the caution in all 
examinations of the voice, always to compare the 
corresponding parts of opposite sides with each 
other. If after such comparison both sides be 
found equal, or nearly equal, in resonance, and 
if after minute examination no other physical 
signs of disease can be discovered, the unusual 
resonance may be ascribed with tolerable safety 
to natural peculiarity. 

In consequence of some tones or syllables 
being better conducted than others (and it 1s 
remarkable that it is not always the same tones 
which in different persons possess this superiority), 
it is desirable that the same words or syllables 
should be pronounced during the examination 
of every part and of each side. It is on this ac- 
count that it is usual to desire the person under 
examination to repeat the numerals, one, two, 
three, four, &c., as in them little or no variety is 
likely to occur. 


7. Auscultation of the Organs of Respiration 
in Disease. 


It will be found convenient in examining the 
phenomena afforded by auscultation in disease, 
as in the healthy condition of the respiratory 
organs, first to confine attention to the sounds; 
which coincide with the breathing itself, and after- 
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wards to consider the alterations which take place. 
in the voice and cough. 


1. Of the Respiration in Disease. 


It cannot be too forcibly impressed upon the’ 
mind of the student, and it may therefore be 
here’ again brought to his recollection, that there 
are few, very few single signs, if indeed there be 
any, which are purely characteristic or pathog- 
nomonic of disease. The more he observes for 
himself, and the more attentively he studies the 
products of disease, the more convinced will he 
become of this truth. Auscultation and its hand- 
maid arts often enable us, with almost perfect 
certainty, to predict various morbid changes, but 
of the nature of those changes they tell us little 
or nothing. Physical signs merely indicate cer- 
tain physical states, which may be produced by 
two, or by a variety of causes. The physical 
condition of the organs may be very generally 
detected by auscultation, and the other different 
modes of exploration treated of in this work; 
but information in respect to the morbid process 
by which it has been produced, must be sought 
for in other channels, and be determined by other 
means; as, by the general symptoms of disease, 
or by the history of the respective cases. 

The morbid sounds of the respiration may, to 
avoid confusion and perplexity, be conveniently — 
first divided into dry and moist sounds. By dry 
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sounds are intended those which arise from altera- 
tions of the calibre of the larynx, trachea, or | 
bronchial tubes, from changes in the capacity, or 
from obstruction, of the pulmonary cells, or from 
roughening of the pleural surfaces. By moist 
sounds are meant those in which, either without, 
or in addition to, the alteration, obstruction, or 
roughening giving rise to the dry sounds, fluid 
secretion or effusion exists in the passages or cells, 
or air is mixed with fluid in the pleura. 


2. Dry Sounds in Diseases of the Air-passages 
and the Lungs. 


(a.) Larynx and Trachea.—If, from inflam- 
matory engorgement of the lining membrane, from 
solid effusion upon the internal surface, or from 
fluid effusion beneath it, or if, in consequence of 
preceding ulceration, any contraction exist in the 
cavity of the larynx, or in the course of the 
trachea, which gives rise to constriction of the tube, 
and thereby impedes the free ingress and egress 
of air, a wheezing, whistling, or crowing sound 
is produced by the act of respiration. It is loud 
or slight, according to the amount of the obstruc- 
tion, and to the power of the patient, and is gene- 
rally louder during the inspiration than during 
the expiration. Of this nature is the harsh or 
crowing respiration existing in croup, and the . 
wheezing of cedema of the glottis. A foreign body 
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fixed in the esophagus, and pressing upon the 
trachea,, or situated in the trunk of the air- 
passages itself, gives rise to similar sounds. 

If a tumor,—as an abscess, an aneurism, or a 
morbid growth,—exist in the vicinity, and exert 
such pressure upon the cartilaginous box, or tube 
as to produce obstruction to the breathing, the 
mechanical results are nearly the same; and the 
sounds which result from it, though they may 
vary a little in different cases, are also nearly the 
same. ‘’o the crowing convulsions or false croup 
of children, in which, though the cause is dif- 
ferent, the mechanical effect is the same, so far 
as regards the sounds produced by respiration, as 
in laryngitis of the adult, similar observations 
may be applied 

In each of these cases the noise is usually 
sufficiently obvious, and the evidence of obstruc- 
tion is sufficiently clear, independently of auscul- 
tation. By the stethoscope we are enabled merely 
to say that obstruction exists. But the nature of 
that obstruction it telleth not. We may, indeed, 
be able to state that, in the case of a foreign 
body, the cause of obstruction is fixed or movea-_ 
ble—that it is now in one part and now in 
another—but the feelings of the patient, if he be 
conscious, are usually amply sufficient to assure 
us of this. 

Is, then, auscultation useless in diseases of, or in 
accidents occurring to, the larynx and trachea ? 
It certainly is not. It is true that it merely indi- 
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cates that obstruction exists, and does not acquaint 
us with the nature of that obstruction ; but by it 
we are enabled to effect that which is often of the 
utmost importance—viz. to point out the exact 
seat of the obstruction. Without the stethoscope 
it may be doubtful whether the impediment to the 
breathing is situated in the larynx, or in the 
trachea, or whether it is high up or low down in 
this tube, as the sounds heard by the ear are very 
similar, if not identical, in either case. But by 
gently placing the end of the stethoscope upon the 
larynx, and carefully tracing along the respiratory 
_ tube, and attentively listening to the sound of the 
breathing as we pass it onwards, we are usually 
enabled to say, pointing to a particular spot, 
‘There is the seat of the obstruction.” 

This capability of localizing the source of ob- 
struction is the only benefit afforded by auscul- 
tation in diseases of the larynx and trachea, 
properly so called, with which I am practically 
acquainted. But though single, it is of immense 
importance, and may be the means of restoring 
life when death is impending. It need scarcely 
be said, that when obvious tumors are pressing 
upon the trachea or larynx, we are often enabled 
by means of auscultation to state that such tumors 
are, or are not, aneurismal. 

When, instead of being constricted, the narrow 
opening of the larynx is widened ; if, instead of - 
being thickened or contracted, the vocal cords be 
considerably ulcerated or destroyed, the natural 
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reed-like sound which exists in the healthy respi- 
ration disappears, and a mere blowing noise 
supplies its place, similar to that produced by 
blowing through a reed of large calibre, without 
more compression of the lips than is necessary to 
support the tube, or through the hollow of the 
stethoscope, with the mouth opened sufficiently 
to present no obstruction to the expired air. 

(4.) Bronchial tubes——It has been already 
stated that the sound of the air passing through 
the bronchial tubes in the natural condition is, 
in most parts of the chest, inaudible, and that, 
under ordinary circumstances, it can only be heard 
over and near to the upper part of the sternum, 
and especially at the root of the lung in the in- 
terscapular space, where the larger tubes are near 
to the surface, and little or no pulmonary tissue 
intervenes between them. Sometimes it is scarcely 
audible even there. This probably arises from the 
respiratory murmur contributing to obscure the 
bronchial sound, which is but feebly conducted 
by the soft spongy tissue of the lung itself. It 
will be seen farther on that the case is altogether 
altered when the vesicular murmur is absent, and 
when the lung, from consolidation, or other causes, 
becomes a good conductor of sound. 

When the larger bronchial tubes are in any 
way contracted, whether by pressure upon their 
exterior, from deposit upon their interior, or 
from thickening of the structures of which they 
are composed, the transit of the air through them 
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is of course impeded. The obstruction thus 
produced gives rise to sounds which vary con- 
siderably, according to the nature and extent of 
the obstructing cause, and the quality of the con 
ducting medium existing between the tubes and 
the surface of the chest. 

Thus, when the mucous membrane of the large 
tubes is merely thickened, and they are free from 
morbid secretion, and not dilated, as in the very 
early stage of bronchitis ; or in the quiescent state 
of the membrane of those persons who habitually 
suffer, after slight exposure, from a chronic form 
of the malady, or when the walls of the tubes 
are themselves thickened from long-standing 
inflammatory change, or “ hyper-nutrition,” a 
loud, rough, deep, snoring noise will generally 
be heard upon the application of the ear to the 
chest, which clearly depends upon the vibration 


of the tubes resulting from their narrowing, and 


the consequent impediment they afford to the free 
passage of the air. This is the ordinary form of 
sonorous rattle or rhoneus (“ rdle sonore’). 
When, together with this general constriction, 
there exists enlargement of the tubes in certain 
parts,—when, that is to say, partial dilatation is 
combined with general thickening and contrac- 
tion, then in addition to the loud snoring noise, 
there is often a deeper sound, a sort of puffing or 


blowing, which sometimes approaches the charac- . 


ter of the sound produced by blowing into a wide 
mouthed bottle. If the dilatation be very great, 


se 
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80 as to produce, as it sometimes does, a cavity of 
considerable size, the same sound may be heard 
even though no constriction exist at other parts. 
The physical conditions necessary for its produc- 
tion are the passage of air through a tube, or 
through a moderately-sized opening into a free 
space much larger than the opening itself. 

When, instead of the larger, the smaller tubes 
are the parts principally constricted, the sound is 
of a higher pitch ; hissing or squeaking noises are 
then heard, which constitute the stbilating rattle 
(“‘rdle sibilant’) of authors. 

The sonorous rattle then depends upon some 
obstruction, either by compression or thickening, 
absolute or comparative, of the larger bronchial 
tubes, while the s¢d¢lating or hissing rattle, or 
rhoncus generally arises from a similar affection of 
the smaller tubes. It is to the sonorous rattle or 
rhoncus what the fife or the kit is to the flute or 
the violoncello. These rattles may exist either 
singly or together, independently of the presence 
of fluid secretion in the bronchial tubes, and con- 
sequently without any moist rattles or rhonci, 
though they are most commonly conjoined with 
the latter sounds. 

Together with this obstruction of the larger or 
smaller bronchial tubes, and very commonly as 
its direct mechanical effect, there exists a dilated 
condition of the pulmonary vesicles, and con- 
sequent thinning, or it may be even rupture, of the 
membrane which separates them from each other. 
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This condition of the pulmonary tissue consti- 
tutes emphysema of the lungs. As the affec- 
tions of the tubes and of air-cells are so commonly 
connected together, as cause and effect, it may be 
well to consider them in immediate succession. 
When the air-cells are considerably dilated, 
and their partitions, or the tissue intervening 
between them, are consequently reduced in thick- 
ness, though the bulk of the lung, or of the part of 
the lung affected, isincreased, the amount of pul- 
monary tissue in any given portion of the diseased 
organ is decreased. The natural elasticity of the 
tissue is diminished, and in extreme cases is 
destroyed. The area of the cells is not only 
absolutely greater than in health, but, compared 
with the calibre of the tubes, it is also enlarged. 
The lungs, when emphysema is general and 
extensive, are in a state of forced inspiration. 
They are too full of air, and are incapable of 
expelling it. The necessity of fresh air begets a 
constant effort to draw, still more into the chest 
by the extraordinary efforts, and forced contrac- 
tions of the muscles of inspiration, while expi- 
ration is but feebly assisted by the muscles, 
which under certain circumstances contribute to 
that act. Expiration, in fact, unaided by the 
elasticity of the pulmonary tissue, and assisted in 
only a trifling degree by the abdominal muscles, 
is principally, or almost solely, effected by the 
elasticity of the ribs. The necessary results, as 
regards auscultation, of this disease of the lung, 
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will then be readily understood to be— Ist. 
That the act of inspiration is shortened, in 
consequence of the quick and strong effort to 
effect it. 2nd. That the natural inspiratory mur- 
mur is greatly decreased, both as regards inten- 
sity and duration, in consequence of diminished 
density of the vesicular tissue of the lung on the 
one hand, and of the small amount of air in- 
haled on the other. 8rd. That the duration of 
the expiration is greatly prolonged by reason of 
the deficiency, or absence of elasticity in the pul- 
monary tissue; and 4th, that a loud wheezing 
noise accompanies the expiration, vastly exag- 
gerating the natural sound, the result of the ob- 
struction which exists to the exit of the air through 
bronchial tubes comparatively or absolutely con- 
tracted. 

The genuine auscultatory signs,* then, of em- 
physema of the lungs, are a short inspiration 


* With crepitation, as the direct result of pure emphysema, 
(the ‘‘ rdle crepitant sec a grosses bulles’’ of Laennec, and other 
auscultators, who had followed him,) I have no practical 
acquaintance ; and though I am not prepared, and am far from 
being disposed, to say, that it never does nor can exist, I believe 
I may truly state, that I never saw an unexceptionable case, in 
which it could be proved to have been present; and from mul- 
tiplied observations I have no hesitation in expressing my 
assured conviction that the crepitant rattles, so constantly 
heard in emphysema, arise very generally, if not universally, 
from fluid secretions in the dilated cells, and smaller bronchial 
tubes. 
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with a feeble inspiratory murmur, and a loud, 
- protracted, and wheezing expiration. 

The loud and prolonged expiratory wheezing 
of emphysema is very remarkable, and may be 
satisfactorily explained as above. But not only is 
the expiratory wheezing extended vastly beyond 
the ordinary duration of the time employed in 
expelling the air from the chest, and greatly exceeds 
that occupied by inspiration; but in extreme 
cases it may sometimes be observed that this 
wheezing obviously continues after the act of 
inspiration has commenced. However apparently 
difficult may be the explanation, the fact is quite 
certain. It may be perhaps presumed to arise as 
follows. 

The great effort of persons affected with exten- 
sive emphysema, is to gain a sufficient supply of 
fresh air. To accomplish this, they must exclude 
from the lungs as much as possible of the air 
which distends them. The act of expiration, as’ 
has been already explained, is chiefly effected by 
the elasticity of the ribs, which have already be- 
come considerably dilated, by the long-continued 
pressure exerted upon them by the enlarged lung 
from within. The elevation of the ribs upon in- 
spiration, however small may be its extent, is 
quickly effected, and when their elasticity comes 
into play by the cessation of the inspiratory 
effort, their tendency to return to the situation 
from which they were raised is immediate. So 
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far then as the ribs are concerned, the expiration 
in emphysema may be as short, or even shorter 
than inspiration. Not so as regards the included 
air, which cannot escape from the multitudinous 
cells in which it is contained through its only 
outlets, the absolutely or comparatively con- 
tracted bronchial tubes, with a rapidity equal to 
that with which the ribs fall. The air, therefore, 
in the chest is temporarily compressed, and its ten- 
dency to escape does not cease when the ribs have 
ceased to fall. More than this, the elastic fluid 
within the chest does not regain its equilibrium, 
as regards density with the external air, until the 
elevation of the ribs actually occurs. This eleva- 
tion does not, as in the state of health, take place 
immediately upon the contraction of the muscles 
of inspiration ; nor, in consequence of the already 
_ largely, dilated state of the chest, and the con- 
sequently unfavourable position in which those 
muscles are placed for efficient action, is it effected 
till the muscles have already contracted to some 
extent. 

Such appears to be the most probable explana- 
tion, as well of the sounds heard in emphysema, as 
of the curious fact to which reference has been 
made. The theory of the matter may be defective, 
or physiologically incorrect. The facts remain 
the same. 

Supposing then that, together with general 
emphysema, there exists thickening, or obstruc- 
tion of the larger bronchial tubes in one part, 
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and dilatation in another,—contraction of the 
smaller canals here, and enlargement of them 
there,—the loud sonorous rattle arising from the 
contraction may be combined with the puffing or 
blowing of dilatation, the hissing of capillary nar- 
rowness, and the wheezing of emphysema. Under 
such circumstances, which are far from uncom- 
mon, the sounds, even independently of moist rat- 
tles, are of course exceedingly various. The note 
of a base viol, the cooing of pigeons, the squeaking 
of young mice, the hissing of the escape of steam, 
snuffing and snoring, whistles and wheezes, 
puffing and piping, in various degrees and combi- 
nations, may be occasionally heard, and may be 
employed to characterise the strange and multi- 
farious noises which are then audible. 
Phthisis——In the earlier stages of Phthisis, 
when but few tubercles are deposited, and no sur- 
rounding consolidation exists in the lung, a slight 
alteration of the respiration is often the only recog- 
nizable physical indication of the presence of the 
abnormal deposit. The tubercular bodies, whatever 
their origin, whether from inflammation, or from 
depraved nutrition, and whatever their exact seat, 
whether in the air-cells themselves, or in the 
vascular tissue which constitutes their boundaries, 
necessarily encroach upon the pulmonary vesicles. 
They consequently impede the free expansibility 
of the lung, and must, in some degree at least, 
detract from the elasticity of the organ. ‘They 
must also exert some amount of pressure upon 
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the capillary branches of the bronchial tubes. 
The consequence of this condition is, not merely 
that the soft breeze-liike inspiratory murmur is 
perceptibly, however slightly, diminished, but that 
it is replaced by comparatively a harsh and hoarse 
sound. This latter sound, it is presumed, is 
dependent upon the pressure exerted upon the 
small and flexible bronchial tubes by the abnor- 
mal tubercular deposit, as the defective inspira- 
tory murmur is upon the imperfect expansion of 
the pulmonary vesicles. From the same cause 
the intensity of the expiratory murmur is’ in- 
creased, and its duration prolonged. As was 
stated on a former occasion, whatever may be 
thought of the explanation here offered, or whether 
it be really correct or incorrect, it is certain that 
among the earliest physical indications of the 
presence of tubercles in the apex of the lung, are 
deficient. respiratory murmur, hoarse respiration, 
and prolongation of the expiration. 

When, in a later state of phthisis, the portion of 
‘the lung affected becomes in some measure consoli- 
dated, partly from the increase of tubercles, but 
principally in consequence of surrounding pneu- 
monia, or when pure pneumonia attacks a lung, 
and proceeds without ulceration to firm dry con- 
solidation, the air-cells are entirely obstructed, 
and the vesicular murmur in the part is conse- 
quently absent. But in both these cases, in the 
tubercular combined with the pneumonic, and in 
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the purely pneumonic consolidation, auscultation 
affords other signs than the mere absence of the 
respiratory murmur. Among the most important 
of these is bronchial respiration, or tubular 
breathing. The spongy tissue of the lung being 
converted into a firm solid mass, is changed from 
a very bad to a good conductor of sound, and the 
sound produced by the passage of air through 
the larger bronchial tubes is thus better conveyed 
to the surface of the chest ; it also becomes more 
distinct from the absence of the natural sound of 
the respiration, which ordinarily interferes with, 
or conceals it. 

Does, then, tubular breathing necessarily indi- 
cate tubercular, or pneumonic consolidation? It 
will be seen in a future page that it certainly does 
not. It merely indicates this: that the bronchial 
tubes are either actually nearer the surface, or, 
acoustically speaking, are made to approach it by 
the intervention of an improved conductor; and, | 
if the respiratory murmur be at the same time 
absent, that the cells of the lungs are either com- 
pressed or obstructed. To arrive at the cause 
of this physical condition, other means must 
be adopted than the mere auscultation of the 
breathing. 

The character of tubular respiration varies 
according to the extent and situation of the part 
affected ; that is to say, according to the size and 
amount of the tubes passing through, or near to, 
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the consolidated tissue. It is also, of course, 
modified in its purity and intensity, by the presence 
or absence of the respiratory murmur, and of morbid 
rattles. Thus it may be of a shrill tone if the 
tubes are small; or it may be deep if they are 
large; but im either case, it resembles the sound 
produced by blowing through a reed, a quill, or a 
straw, with little, or without any, compression of 
the lips, according to the perfection with which it 
exists. The more complete the consolidation, or 
the more pure the sound, the less obstruction 
does there appear to be to the transmission of air 
through the reed ; the less compression of the lips 
does it require accurately to represent it; the more 
perfect, in fact, is the tubular character of the 
sound. 

If, as it sometimes though rarely happens, a . 
. bronchial tube be dilated into a large cavity; if, 
as it more frequently occurs, a moderately dilated 
tube be surrounded by a mass of consolidated 
lung, or be very close to the surface of the chest ; 
or if, whether from tubercular degeneration or 
pneumonic softening, a large cavern be formed in 
the substance of the lung itself, and be not very 
deeply seated, or have only diseased pulmonary 
tissue intervening between it and the parietes, 
then either a deeply-toned buzzing sound, or 
a sonorous and hollow kind of whistling, or 
hissing noise, takes the place of bronchial respira- 
tion. The former is named amphoric breathing, 
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from its frequently exact similarity to the sound 
caused by blowing into a wide-mouthed bottle. 
The latter is termed fistulous breathing. It 
may be so denominated either from its resemblance 
to the sound caused by air permeating a reed 
which és split, or from its presenting to the ear 
of the examiner the impression of elastic fluid 
passing through a fistulous opening. Both of 
these sounds are also occasionally heard when a 
communication exists between a bronchial tube 
and the pleura. 

Nearly allied to these sounds is the metallic 
respiration. It sometimes accompanies one or 
other of them, and very generally exists in very 
nearly similar physical conditions of the lung 
or pleura. It gives an impression to the ear 
of a large cavity, equally wtih the amphoric 
breathing ; but it possesses a ringing or brazen 
twang, which may be perhaps correctly represented 
by blowing through a tube into a moderately- 
sized bell or glass vase, the sides of which vibrate 
slightly from the blast. 

It is often, but not necessarily, associated with 
another sound, (metallic tinkling,) and appears 
to depend upon the free vibration of air against 
the resonant parietes of a large cavity. The 
whole of these three sounds are generally, if, 
indeed, they be not uniformly, confined to the act 
of inspiration. 

In what then consists the difference of the cause 
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of these three sounds? What are the physical 
conditions necessary for the production of each ? 
They are all similar, but not identical, in charac- 
ter. They all give to the ear an impression of air 
passing into a cavity of considerable size, they 
all likewise exist under circumstances nearly 
similar, and they sometimes replace each other. 
Though, therefore, the: physical conditions neces- 
sary for the production of each must be very 
similar in all of them, it is clear they are not 
identical. In what, then, does the difference 
consist ? To this I, at least, am not able to reply 
with confidence. I may, however, state that I 
believe the difference of the fistulous, and the 
amphoric respiration, to depend upon the size of 
the opening leading into the cavity of the lung 
or pleura ; that the opening is small, or obstructed 
when the former, and comparatively large, when the 
latter sound is heard; and therefore that amphoric 
respiration may become fistulous, by the tube, 
through which the air gains admission into the free 
space, becoming obstructed with secretion, or being 
diminished in its calibre from any other cause, and 
that fistulous, may be converted into amphoric, 
breathing by the removal of such obstruction, or 
by the tube becoming otherwise enlarged. I 
conceive also that the metallic ringing of the 
respiration is dependent rather upon the nature of 
the walls of the cavity itself, than upon the form 
or size of the opening leading to it, and that it is 
from the vibration of these walls, being communi- 
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cated to the air contained within them that the 
peculiarity of the tone arises. Hence I believe it 
happens that metallic respiration is very rarely 
heard, unless some portion at least of the walls 
of the cavity are formed by the solid parietes of 
the chest, or by a thin layer of firmly adherent 
pleura lining them. The determination of this 
question, however, is fortunately not one of im- 
portance in a practical point of view, whatever 
interest it may possess in other respects. 

The auscultatory signs produced by Mahgnant 
disease of the lung are exceedingly variable, ac- 
cording to the situation, amount, and distribution 
of the morbid deposit. Sometimes malignant 
tubercles are irregularly scattered through the 
lung ; but as they give rise to no general symptoms, 
the chest is frequently not particularly examined, 
or, if it be examined, it may afford little or no indi- 
cation of their presence. At other times, disease 
of much less amount may, from its position near 
to, and its pressure upon, a considerable branch 
of a bronchial tube, produce a loud, hoarse, and 
harsh tubular breathing, or wheezing, and from 
its merely mechanical effect, may at the same time 
give rise to great general distress. 

In other forms of the complaint, when the ma- 
lignant deposit exists in a large isolated portion 
of the organ, and the bronchial tubes are not 
materially compressed or pushed aside, the physi- 
cal signs, as might indeed be expected, are much 
the same as those arising from consolidation of 
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the lung from other causes, and, as regards the 
breathing, are almost confined to the absence of 
the respiratory murmur and the presence of 
bronchial respiration. When, again, the malig- 
nant mass is so large, or is so situated, as to push 
aside the lung altogether, or to compress and: 
actually to close the bronchial tubes, all sound of 
respiration, whether vesicular or tubular, ceases in 
the part affected ; excepting so far as it is conducted 
by the consolidated mass from the lung of the 
opposite side of the chest, or a comparatively 
healthy portion of the lung on the same side. 
The sounds, under such circumstances, appear not 
to be close to the ear, but to come, as in truth they 
do come, from a distance. 

Such, then, are the chief and the most im- 
portant of the dry sounds connected with the respl- 
ration in disease. For the sake of distinctness, 
they have been mentioned separately. Separately 
they often exist; but the student must recollect 
that they are more frequently variously combined 
with each other, and with the different moist 
sounds or rattles, which will be spoken of presently, 
and which often detract from the clearness of their 
character, and consequently render them more 
difficult of discrimination. 


3. Dry sounds in diseases of the Pleura. 


The smooth, moistened surfaces of the pleura, 
during the respiratory movements of health, softly 
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glide over each other without giving rise to any 
sound. They act like a beautiful piece of ma- 
chinery in good trim and well oiled.—That they 
do so glide over each other in health, appears 
sulficiently evident from the effects of disease, 
when the machinery is out of order, the surfaces 
lose their polish, or, it may be, are not supplied 
with the amount of oil necessary to make them 
play easily upon each other. 

The first physical effect of inflammation in a 
serous membrane is supposed to be to render it ab- 
normally dry. [tis presumed that this inflammatory 
dryness may itself, independently of any effusion, 
give rise to a morbid sound, just as the absence 
of oil on a piston, or in a joint, may be the cause 
of an unusual onein machinery. This is possible ; 
but it may be questioned whether the mere dryness 
of a serous membrane coexisting with, and the pure 
result of, the first stage of inflammation, has been 
proved ever to have produced such an effect. 

When, however, effusion has taken place, and | 
the serous membranes are coated with an albu- 
minous layer however thin, when the smooth 
polished surface of the pleura is replaced by a 
rough and plastic one, it is not merely probable, 
but in numerous cases.it has been proved, that 
the folds of the membrane, in place of gliding 
smoothly and noiselessly over each other, stick to 
each other on the way, and by their motion pro- 
duce a sound. Two rough surfaces, in fact, are 


AUSCULTATION. 127 


now in contact, and the friction of one against 
the other, like that of other rough surfaces, makes 
a noise, or in other words, produces a vibration of 
the substances of which they are composed. This 
sound is appropriately called pleuritie rubbing, 
friction sound of the pleura, or, “ frottement 
ascendant et descendant.” ‘This ‘last term has 
been employed in consequence of the sound 
usually accompanying both the elevation and 
the falling of the ribs. 

The sound varies much in character. This va- 
riation probably depends upon the quality, and the 
quantity of the solid matter intervening between 
the folds of the pleura. When the effused lymph 
is recent and soft, it appears as if the opposed 
surfaces stuck together by a slightly adhesive 
material The sound which results from. the 
motion of the parts, under such circumstances, 
is interrupted and jerking. It closely resembles 
that which may be produced by pressing firmly 
together, and moving slowly over each other, the 
palms of the hands, moistened in the slightest 
degree possible with perspiration. It may be 
also likened to the stiff or crisp noise caused by 
squeezing a packet of arrow-root. 

When the plastic effusion, in consequence of 
the separation, or the absorption of some of its 
liquid constituents, has become less moist and 
adhesive; when a solid, dry, rough coating is 
left upon corresponding portions of the pul- 
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monic and costal pleura, a simple rubbing noise 
is heard upon inspiration, and expiration, which 
may assimilate to that arising from the attrition 
of two pieces of cloth. At other times the sound 
is very loud, harsh, and grating (“ raclement’), 
and can often be heard and felt by the patient 
himself, as well as by the physician and the 
attendants, if the hand or ear be placed upon 
the chest. This harsh, rough, grating sound or- 
dinarily, but not universally coexists with the 
inspiration alone. It may be compared to that 
arising from the attrition of two pieces of rough 
wood. 

There is yet another peculiarity in reference to 
the sound arising from morbid deposit in the 
pleura. It sometimes assumes a curiously creak- 
ing, or squeaking character, and really most ex- 
actly simulates the noise caused by bending a 
piece of stiff leather (‘‘ craquement de cuir’). 
In this case it is ordinarily heard only towards 
the end of the inspiration; a circumstance that 
certainly renders probable the opinion, that it 
depends upon the stretching and tension of old 
adhesions. Sometimes, indeed, the different 
varieties of pleuritic rubbing, excepting perhaps 
the first, are heard only at the end of a forced 
inspiration, when the lung is most distended with 
air, and when, if the pressure be not greater, 
the extent of contact between the two folds of 
the pleura is increased. | 
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The first and second variety of pleuritic rub 
bing above referred to, may certainly exist either 
previously to the effusion of fluid, or subsequently 
to its absorption; but it is at least probable, that 
the harsher kinds of sound are connected with 
chronic diseases, and therefore ordinarily follow 
the absorption of fluid. Immediately, however, 
that fluid intervenes between the two surfaces in 
the case of recent disease, or so long as any re- 
mains behind in that of longer date; while, in 
fact, the presence of fluid prevents the contact, 
and consequently the friction of the two opposing 
surfaces of the pleura, no rubbing sound can be 
heard. 

In the earlier stages of phthisis, the murmur of 
inspiration below the clavicles and in the acromial 
region often presents an irregularly interrupted, 
_ jerking, or catching sort of suund (“‘saccadé”). 
It rather accompanies, than supplies the place 
of, the respiratory murmur. Its origin is not 
certain, but it appears most probable that it is 
connected with a roughened state of the pleura, 
the result of effusion, and that it is, in fact, a 
modification of pleuritic rubbing. 

At other times, though much more rarely, there 
is heard during the inspiration, in the same situa- 
tions, a soft rustling, or crumpling noise, ap- 
proaching to that produced by squeezing together 
soft gauze paper—pulmonary rustling (“ froisse- 
ment pulmonaire’). It has been so named, on 
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account of its supposed connection with an altera- 
tion of the pulmonary tissue; but, like the former 
sound, it appears to myself to be more probably 
connected with some change in the serous mem- 
brane, which prevents the two layers gliding 
over each other with perfect smoothness, and 
without noise. Neither of these sounds are of 
much value in a diagnostic point of view, espe- 
cially as their origin is uncertain. But as they 
indicate some change in that part of the lung, 
or of its covering, in which tubercles are, in a 
vast majority of instances, first deposited, they 
should not, in doubtful cases, and in connection 
with other physical signs, be altogether neglected. 
I believe that they result from changes in the 
pleura, and that these changes depend upon the 
presence of tubercles, either in the lungs, or in 
the membrane itself. It is, however, right to 
say, that I have no solid grounds for this opinion, 
as I have never had an opportunity of investi- 
gating their origin at the dissecting table; nor, 
indeed, is it likely that such should be the case, 
as they are, comparatively, so rare, and of so little 
importance (the second more especially), and 
occur only in so early a period of phthisis, that the 
opportunity of investigating the physical condi- 
tion upon which they depend, must be exceedingly 
rare indeed. 

Where either fluid or solid matter exists in the 
pleura, to an extent sufficient materially to com- 
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press the spongy tissue of the adjoining lung, the 
respiratory murmur, of course, ceases in that 
part, in consequence of the air-cells not being 
expanded during inspiration. The respiratory 
murmur being absent, and the spongy tissue 
being compressed, and, by its compression, being 
converted into a body of superior conducting 
power, the sound of the air passing through the 
bronchial tubes is conveyed to the surface. Thus 
tubular breathing, or bronchial respiration, to- 
gether with the absence or the distance of the 
respiratory murmur, becomes a valuable sign 
of effusion into the pleura. 

It is, however, a sign of only a limited amount 
of fluid, excepting under peculiar circumstances, 
and in particular parts. For, if the lung be not 
adherent to the parietes of the chest, and if 
it be otherwise in a healthy condition, as the 
fluid accumulates from below, it presses the 
lung more and more upwards. It is conse- 
quently farther and farther removed from the 
general surface of the chest; so that at length, 
when the fluid is in large quantity, it is com- 
pressed into a very small compass close to the 
spine. Under such circumstances it is clear that 
the bronchial tubes themselves, in which the 
sound, in part at least, originates, and by which 
it is primarily and best conducted, must be 
far removed, together with the lung, from the 
greater portion of the parietes. ‘The source of 
the sound, therefore, being far removed, though 
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the fluid may be a better conductor of sound than 
the natural spongy structure of the lung, not 
only is the respiratory murmur lost; but the bron- 
chial respiration itself, excepting at the root of 
the lung between the shoulder-blades, is greatly 
diminished, and in many cases quite inaudible. 

Some exceptions, as has been already hinted, 
exist to the uniform correctness of these general 
statements. The first of these depends upon 
the gravitation of the fluid. When the fluid is 
not in large quantity, is not confined by adhe- 
sions, and is not combined with a large propor- 
tion of plastic or albuminous matter, it may 
shange its situation, according to the varying 
position of the patient's body. The part therefore 
in which no respiratory murmur is audible, and 
in which tubular breathing is distinct, while the 
patient is supine, may be destitute of tubular 
breathing, and afford a very tolerable respiratory 
murmur, when he turns upon his face. This fact 
is much more commonly observed in hydro- 
thorax, than when the effusion has resulted from 
pleurisy, in which it is certainly not so common 
as it has been represented to be. 

The next exception arises from adhesions. 
Though the fluid may be in large quantity, and 
though the lung may, in the main, be greatly 
compressed, and, as regards its chief expanse, be 
far removed from the general parietes, it may be 
bound down at one or more parts to the costal, or 
phrenic pleura, by old adhesions, too firm and 
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strong to yield under the pressure of the fluid. 
At this part, then, the lung is not removed from 
the surface, and though no trace of pure respira- 
tory murmur may be distinguishable, it is yet 
quite possible, and indeed it often occurs, that 
very well-marked bronchial respiration is heard 
under such circumstances in parts far removed 
from the root of the lungs. 

It may be here observed, though the observa- 
tion can be scarcely regarded as an exception to 
the general statements previously made, that, in 
all these cases, bronchial respiration can be 
heard, even more distinctly than naturally, in 
the interscapular region. It is more loud and 
pure upon the diseased than upon the healthy 
side, in consequence of the fluid pressing the 
large bronchial tubes against the solid parietes of 
the chest, and excluding the air from the sur- 
rounding, and intervening lung. 

The last exception that will be mentioned is 
the most curious one, and by far the most difficult 
of explanation. In a few rare cases it has hap- 
pened, that though the pleura has been supposed 
to be full of fluid, and in one case was a few days 
afterwards found to be so upon inspection after 
death, not only has tubular breathing been gene- 
ral, but a shrill resonance of the voice has been 
distinctly audible over the whole side. Though 
the lung was believed to be compressed into the 
smallest space, and was actually found to be so a 
short time subsequently, and though, therefore, 
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the bronchial tubes were far removed from the 
‘solid parietes, in all parts, excepting in the 
neighbourhood of the spinal column, still their 
vibrations were communicated to those parietes, 
and from them to the ear. How did this hap- 
pen? It is, indeed, difficult to say; and because 
difficult ,to explain, the fact itself may be 
doubted. The same thing, however, in regard to 
the voice, though not in respect to the tubular 
breathing, occurred in a man, from whose chest, 
immediately after the examination, seventy-two 
ounces of fluid were drawn off by paracentesis. 
In reference to this case, then, there could be no 
doubt; and what occurred in one case in regard to 
the voice, might surely occur in another in regard 
to the breathing, or to both. How, then, is it to 
be explained? It is one of those cases in which 
ordinary acoustic principles appear, most pro- 
bably from our not being aware of the whole cir- 
cumstances, to be insufficient for the satisfactory | 
explanation of what is heard in the practice of 
physical diagnosis. If a conjecture might be ven- 
tured upon the subject, it would be this :—So long 
as there exists any portion of the lungs which is 
capable of farther compression, so long, therefore, 
as the parietes are slack, and the fluid contained 
within them, though in large quantity, is moveable, 
so long is bronchial respiration inaudible over the 
general surface of the side. But when the compres- 
sion is great enough to render the parietes and the 
fluid contained within them tense, but not so great. 
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as to flatten and close the largest bronchial tubes, 
then the vibration of the tubes is communicated 
to the spine, or to the bony parietes, against 
which they rest, and thence, as in a well-braced 
drum, to the walls of the entire cavity. The fluid 
is so tightly squeezed, that it moves as a solid 
with the solid walls. The circumstance appears, 
indeed, to bear some analogy to the equally curious 
one previously mentioned, and stated to have 
been observed on several occasions by Irish 
physicians, viz. the tympanitic resonance upon 
percussion, which has been noticed in some cases 
of entire consolidation of the lung. As to the 
breathing being sometimes not heard, when the 
voice is audible and shrill, this probably depends 
upon the greater or less extent of the vibrations, 
from which the two proceed. 

When a communication exists between one or 
more bronchial tubes, and the cavity of the 
pleura; whether the communication be the result 
of a tubercular abscess bursting into the serous 
membrane; of a collection of purulent fluid in the 
pleura emptying itself through the lung; or of 
gangrene, which are the three most common causes 
of pneumothorax; a considerable quantity of air 
usually finds its way into, and continues within, 
the serous sac. Here then, if at any time, might 
be probably presumed to exist, the /istulous 
breathing, the amphoric respiration or bottle 
blowing, and the metallic resonance, which have 
been previously mentioned, while speaking of the 
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diseases of the lung; and here it is that they 
do, in fact, exist most frequently, and in their 
greatest perfection. It would be useless to 
attempt to describe them again; they should 
be heard to be perfectly known, and thoroughly 
appreciated. To hear them once will more con- 
duce to their future recognition than whole pages 
of descriptions and similitudes. It cannot either 
be necessary to explain their origin. It is suffi- 
cient to say, that they indicate with tolerable 
certainty a large cavity with resonating walls, and 
a free ingress of air. 

A caution is here requisite, to guard the stu- 
dent against a very important, and in some 
respects, not a very unfrequent source of fallacy. 
The whole of the sounds last described, and par- 
ticularly that mentioned in the next paragraph, 
may be distinctly heard in examination of the 
chest, and appear to be close under the ear ; 
while they in reality exist in the abdomen, and 
arise from the motion of air and fluid in the 
distended stomach. The sounds may, in truth, 
be under the ear, in consequence of the largely 
distended stomach, by pushing up the diaphragm 
and displacing the lung, coming into near con- 
tact with the ribs, as high even as the fourth or 
fifth ; or, they may be so in appearance only, in 
consequence of their being conveyed through 
the lung, increased in its conducting power by 
consolidation, or by the compression resulting 
from fluid effusion. 
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There is another sound connected with disease 
of the pleura, as well as of the lung, the tone of 
which is assuredly often dry, and which may 
possibly sometimes arise independently of the 
presence of fluid. But as “ metallic tinkling,” 
the sound to which I refer, is certainly most fre- 
quently connected with the vibration of fluid, and 
as it is not perhaps proved that it ever exists 
independently of the presence of fluid, it may be 
better here barely to refer to it, and reserve 
its fuller consideration for the next section. 


4, Moist sounds in diseases of the Atr-passages, 
and Lungs. : 


With the view of relieving the student of some 
portion of the perplexity, with which he may 
_ possibly have hitherto contemplated the names of 
the various rattles, or moist sounds which occur 
in disease, a few simple statements will be made 
in reference to the whole of them, as a class, pre- 
viously to either mentioning them individually, or 
particularizing the complaints during the progress 
of which they arise. 

All the moist sounds heard in diseases of the 
respiratory organs, it may be then first remarked, 
arise from the passage of air through fluid, or 
the admixture of air with fluid. They may occur 
during the act of inspiration, or of expiration ; 
may be situated in the larger, or in the smaller 
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bronchial tubes, which may contain mucus, 
blood, serum, or pus; they may originate in a 
portion of disorganized lung, or in a cavity, either 
pulmonary or pleural; they may be produced 
independently of any respiratory act by the 
simple motion of body; they may vary in tone 
and in character, in site and in pathological 
origin, but their origin, physically speaking, is 
the same in all. It is the mechanical admixture 
of fluid and air. Separately, either of these is 
incapable of giving rise to moist sounds. Air will 
certainly not do so, and fluid cannot without the 
presence of air. In a tube replete with air, 
no moist sound will be produced by agitation, 
neither will a cask quite full of fluid, however 
shaken, give rise to any rattling or squashing 
noise. 

The moist sounds similar, and for the most 
part identical, in their mode of production, have 
been differently named, according to the size of 
the bubbles producing them, or, what in a great 
majority of cases, amounts to the same thing, 
according to the calibre of the tube through 
which, or the size of the cavity into which, the 
air passes. Thus the bubbles of air arising from 
its admixture with fluid either are actually of 
greater dimensions in the trachea, than in the 
bronchial tubes, and in the larger, than in the 
smaller tubes; or the different extent of the space, 
in which the bubbles are formed and burst, pro- 
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duces a corresponding difference in the resulting 
resonance, which causes them to appear to be so. 

When the bubbles are very large, or their reso- 
nance is very full, as they occur in the trachea, or in 
atubercular cavity, they are called tracheal rattles, 
or gurgling. When they are somewhat smaller, 
as in the bronchial tubes of first or second size, 
they are called mucous, or bronchial rattles. 
When they are still smaller, as in the finer divi- 
sions of the bronchial tubes, they are termed 
muco-crepitating rattles; and when in the air- 
cells themselves, or in the capillary branches in 
immediate connection with them, they are named, 
erepitating rattles. 

Let the student imagine the bubbles of the 
tracheal rattles or gurgling to be the size of a 
horse-bean ; those of the mucous rattle the size 
of a pea, or a tare; those of the muco-crepitating 
rattle the size of a millet-seed ; and those of the 
crepitating rattle the size of a poppy-seed, and 
he will form no very incorrect notion of the 
relation of these sounds to each other; and, 
bearing in mind the manner in which they are 
produced, he will, in most cases, not be far wrong 
as to their seat and their import. 

The moist sounds vary as to their distinctness 
and quality, according to the facility or difficulty 
with which the vibrations producing them reach 
the surface of the chest; or, in other words, 
according to the goodness or badness of the con- 
ductor, intervening between their source, and the 
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parietes. They are, for example sake, more 
shrill and loud when the lung is consolidated, 
than when the pulmonary tissue is in a healthy 
condition. They also vary, in a slight degree, 
according to the nature of the fluid in which 
they originate. They are somewhat more shrill, 
or sharp, if produced by blood in the tubes, than 
by serum, and in stiff tenacious mucus, than in 
the ordinary bronchial secretion. 

The preceding statements are assuredly suffi- 
ciently simple, and must, it is believed, be intelli- 
gible to all; yet it is hoped that, by bearing them 
constantly in mind, the student will be enabled, not 
merely easily to follow, and to understand the 
succeeding remarks, which can be regarded as 
simply an extension of them, and an application of 
them to particular cases ; but that he will be him- 
self competent to recognize, and in some degree to 
appreciate the value of many of, the fluid sounds, 
which he hears in his examinations of pulmonary 
disease. 

When, either in addition to, or independently 
of ulceration, constriction, or compression, fluid 
is present in the larynx or trachea, the passage 
of the air through the fluid, in the acts of inspi- 
ration and expiration, and the consequent forma- 
tion and bursting of bubbles, produces aloud and 
loose bubbling, or gurgling noise. It may be, 
and generally is, audible without approximating 
the ear, or applying the cylinder to the throat; 
but it is most distinctly heard, and its situation 
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is most accurately defined by means of the stetho- 
scope, gently and evenly placed upon the side of 
the neck. The sound is a little, but only a little, 
modified by the quality of the fluid in which it 
originates. It is rather sharper in tone when 
the fluid is thick and viscid, than when it is thin 
and bland. Thick purulent, or muco-purulent 
matter, and tough viscid mucus, give rise there- 
fore to a sound rather more shrill than common 
bronchial mucus, watery phlegm, or blood. 

The difference arising from the quality of the 
fluid, may be fairly illustrated by blowing through 
a straw into simple water, and into a somewhat 
denser fluid, as soap and water, or syrup. The 
moist tracheal sound is the same as that which, 
in the last few hours of life, results from the 
failure of the nervous energy, is familiarly called 
- “the rattles,” and by uninformed persons is very 
generally, but incorrectly, considered to be the 
certain precursor of death. By auscultators it is 
called ‘‘ tracheal rattle.” 

When the bronchial tubes of first or second- 
rate size contain fluid, the bubbles which arise 
from the transmission of air through them, appear 
to be smaller than those existing in the trachea 
and larynx. The resulting sound is called 
mucous rattle (“ rale muqueux.”) It is pre- 
sent whenever fluid exists in the tubes, and the 
free passage of air admits of the production of 
bubbles. The sound is most commonly produced 
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by the pressure of bronchial mucus in the tubes. 
It is hence called mucous rattle. It may, how- 
ever, arise from other fluids. Its designation is 
not changed on that account, but whether origi- 
nating in mucus or pus, in blood or serum, it is 
still called mucous rattle, as the name is generic, 
and has reference rather to the character of the 
sound, than to the’ nature of the fluid in which 
it originates. | 

It must not, however, be supposed, that in the 
mucous rattle, the bubbles are, or appear to be, 
all exactly of the same, and that a medium, size ; 
as, independently of the difference of the calibre 
of the tubes themselves, it is clear that small 
bubbles may arise in a large tube, though large 
bubbles cannot exist in a small one. The name 
and the description are derived from the general, 
and most prominent character of the sound, which 
gives an impression to the ear of the bursting of 
bubbles of a moderate size. 

When general dilatation of the tubes is pre- 
sent, the bubbles appear to be larger than usual ; 
especially in those parts of the lung in which 
the tubes are naturally small. 

When, instead of general dilatation of the 
tubes to a moderate extent, there exists such an 
extension of the walls of one, or of several of 
them, as to form considerable, though it may 
be irregular, cavities, as when caverns are present 
in the lungs, whether those caverns result from 
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tubercular disease, or from pneumonia, a large 
tracheal rattle, or more properly, gurgling 
(“gourgouillement”), is heard in the part 
affected upon each act of inspiration. Are, 
then, it may be asked, tracheal rattles and gurg- 
ling precisely the same thing? Not exactly. 
They are very similar, but not identical. In- 
dependently of tracheal rattles being, strictly 
speaking, confined to the larynx and trachea, 
though both the tracheal and gurgling rattles 
appear to result from the bursting of large bub- 
bles of air, and both, therefore, also appear to 
proceed from a space of considerable size, there 
is still a slight difference between them. Gurg- 
ling gives an impression to the ear of a thicker 
or more dense fluid than the ordinary tracheal 
rattle. The sound, too, generally corresponds 
_ with the actual condition of the fluid in which it 
originates. For as the rattles in the trachea 
usually proceed from common bronchial mucus, or 
from blood, gurgling is ordinarily produced by 
pus, thick muco-purulent or softened tubercular 
matter. Does true gurgling, then, necessarily 
indicate the presence of either a largely dilated 
tube, or a cavity in the lung? Certainly not. 
It generally does so, but not necessarily. For if 
a bronchial tube of moderate size, or a tube dilated 
in only a slight degree, contain thick purulent 
mucus, and be surrounded by a dense mass of con- 
solidated lung, the sounds which result from the 
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passage of air through the thick fluid in the tube, 
and which, under ordinary circumstances, would 
give rise only to a mucous rattle, will be so 
increased in loudness and fulness, by the im- 
proved conducting power of the solid mass, as 
exactly to resemble the gurgling of a cavity. 
Let the student, therefore, be careful not to pro- 
nounce too confidently upon the existence of a 
cavity, from the presence of gurgling alone, or he 
will assuredly be liable to error, and will some- 
times find himself mistaken. Gurgling, then, is a 
large and resonant mucous rattle not existing in 
the trachea. It commonly arises from a cavity 
in the lung, or from a largely dilated bronchial 
‘tube; but it may proceed from a tube of normal 
size, which is filled with thick fluid, and is also 
surrounded by a mass of consolidated lung. 
When the smaller tubes are the parts solely or 
principally diseased, or rather when morbid secre- 
tion, or other fluid, is present in the minute 
branches of the bronchial tree, the moist sound, 
which is produced by the passage of air, appears 
to arise from the bursting of bubbles smaller than 
those constituting the mucous rattle, and larger 
than those, which are next to be mentioned, and 
which give rise to crepitation. The sound is 
therefore appropriately called the mwco-crepr- 
tating rattle. Excepting as regards the apparent 
size of the bubbles producing it, and the calibre 
of tubes in which it exists, it resembles the 
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mucous rattle, to which it bears much the same 
relation as the dry s¢dclating does to the sonorous 
rattle or rhonchus. Like the mucous rattle, it is 
rendered more shrill and sharp by the presence of 
consolidation of the lung, and from causes similar 
to those which have been already mentioned, 
when speaking of the mucous rattle and gurgling. 
When fluid is present m the air-cells of the lungs 
themselves, the sound which results from the 
admixture of air with the fluid appears to arise 
from the bursting of bubbles still smaller than 
those previously referred to; and, if the fluid be 
strictly confined to the cells, the bubbles, like the 
cells themselves, appear all to be nearly equal in size. 
It matters not what may be the nature of the fluid, 
—supposing it to be situated in, and confined to, 
the pulmonary vesicles,—whether it be blood, 
serum, or viscid mucus, the sound which is heard 
upon inspiration is like that produced by the 
bursting of bubbles of very small and of equal 
SIZe. 

Whether, therefore, the cells are partially filled 
with serum, as in cedema of the lung,—with blood, 
as in apoplexy of the lung,—or with thick viscid 
mucus, as in inflammation of the lung, a very 
fine sound, similar to that which is heard when 
salt is thrown upon the fire, and is called crepita- 
tion, arises from the intermingling of the imspired 
air with the fluid so situated. It is hence called the 
crepitating rattle (“ radle crepitant.’) When 
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existing in the greatest purity, it 1s most cor- 
rectly represented by rubbing a lock of hair 
between the finger and thumb close to the ear. 

Is there, then, no difference between the cre- 
pitating rattle of cedema, pulmonary apoplexy, 
and pneumonia? It would be, perhaps, incorrect, 
or at least questionable, to state that a diffe- 


rence does always, and must necessarily, exist» 


between them ; but in practice it is found that a 
difference, in a great majority of cases, actually 
does exist. The truth is, that the pure crepitating 
rattle is very rarely heard, either in pulmonary 
apoplexy or in edema. It is generally combined 
with the muco-crepitating rattle of the small 
tubes, into which, as well as into the air-cells, the 
serum or blood is almost always likewise effused. 
As the air intermingles with the fluid in the tubes 
upon its exit from, as well as upon its entrance 


to, the lungs, the mucous and muco-crepitating — 


rattles are heard during the expiration as well as 
during the inspiration. ‘The same occurs, and for 
the same reasons, when serum or blood 1s present 
in the capillary branches of the tubes. Now, 
although it be quite true that capillary bronchitis 
very frequently exists in combination with pneu- 
monia, and though, when such is the case, 1t may 
be difficult, or even impossible, to state with cer- 
tainty, and from the sound alone, that the cre- 
pitating and muco-crepitating rattle may not arise 
from pulmonary edema or apoplexy; yet it 18 
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also true that pneumonia is often present without 
any affection, or without any physical indication 
of any affection, of the small tubes. 

It is in such, and in such cases only, that the 
erepitating rattle is heard in purity and perfection. 
It is then very small, very crisp, very equal, and 
heard only at the end of the inspiration. The 
only sound which exactly resembles it is one which 
is sometimes heard for a short time, under cir- 
cumstances which render it probable that no dis- 
ease at all exists. either in the lung or pleura. 
When, for example, a person who has been 
breathing quietly, is submitted to examination, 
and directed to take a deep inspiration, it not very 
unfrequently happens that at the very end of the 
inspiratory effort, there is heard, at the base of 


the lung, a very pure and perfect specimen of 


crepitation. But it is heard only three or four 
times. The examiner feels assured, if fever be 
present, that he has a case of latent pneumonia. 


‘If he have used his unguarded ear, to avoid 


fallacy, he puts his hair aside ; if the stethoscope 
have been employed, he may apply the naked ear 
to the chest, to make “ surety doubly sure ;” or 
he may direct a pupil’s attention to the sound, 
as a good example of what he may have been 
long searching for. But the pupil does not hear 
it. ‘he examiner himself tries again, but he can 
hear it no more. It is gone, and pure respiratory 
murmur has supplied its place. I have not un- 
frequently been thus deceived myself; and my 
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pupils have also been disappointed of an expected 
prize. 

What is the source of this sound? Present 
usually at the base of the lung, heard only at the 
end of a deep inspiration, and disappearing alto- 
gether after a few forced expansions of the chest 
and of the pulmonary cells, it appears at least 
probable, that it may arise from the unfolding, or 
the separation of the delicate walls of some pul- 
monary vesicles, which, from not being used in 
ordinary respiration, may have become somewhat 
dry, and may thence, like a dried bladder, give 
rise to the sound upon their insufflation. 

The crepitation of emphysema is larger and 
looser, and more unequal, than that of pneumonia ; 
as before stated, it most probably arises from 
the presence of serum, or of mucus in the dilated 
air-cells and the capillary tubes. 

The attempt, however, to describe these minute © 
differences of sound is almost useless. The 
sounds must be heard to be appreciated; no 
description, however exact, and however minute, 
ean render them practically available to the un- 
initiated. Auscultation cannot be learned by 
book—except for the purpose of passing an exami- 
nation. The student must go to the bed-side,— 
must go frequently, and stay long. Without this 
he cannot become a practical auscultator—without 
this he cannot become a skilful practitioner in 
diseases of the chest. 

In pneumonia, then,—in oedema, in apoplexy, — 
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andin emphysema of the lung,— crepitating rattles 
may be heard. In all, the sound probably arises 
from causes nearly similar, viz. the effusion of fluid 
into the cells of the lung, and the intermingling 
of the inspired air with that fluid. But in all of 
them, excepting in pneumonia, the crepitating 
rattle 4s almost always combined with some 
amount of muco-crepitation, arising from the 
presence of fluid in the smaller branches of the 
bronchial tubes. In pneumonia the sound may be 
likewise so combined, butit frequently occurs alone. 
It is the especial characteristic of inflammation 
of the pulmonary tissue; and if perfectly pure, 
equal, persistent, and existing only at the end of 
the inspiration, it may perhaps be still regarded 
as nearly pathognomonic of that complaint *. 
Cremitating rattle then in its purest form, is 


* I say this, though I am acquainted with the discussions 
which have recently taken place concerning the crepitating 
rattle, which is present in some cases of pleurisy after the fluid 
has been absorbed ; and though I am perfectly familiar with the 
sound to which those discussions refer. That sound I have been 
accustomed to regard as the ‘‘ rdle crepitant redux,”’ that is 
to say, as the genuine crepitation of pneumonia, which had been 
either previously obscured by the presence of effusion, or, after 
its temporary disappearance from consolidation or compression, 
had been reproduced, in the thin layer of pulmonary tissue, 
which is more or less inflamed in almost all cases of so-called 
‘¢ simple pleurisy.’” I am certainly not acquainted with any 
sound, liable to be mistaken for the pure crepitating rattle of 
pneumonia, which has in any case been proved to proceed from 
the pleura. 
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present in, and is especially characteristic of, the 
first stage of pneumonia, when the air-cells are 
still unclosed, but contain fluid secretion. When 
the cells are quite obstructed, either from the tume- 
faction of their vascular parietes, from the de- 
posit of solid matter, or from both causes com- 
bined, all vesicular sound, all sound, that is to 
say, connected with the air-cells, ceases in the 
part affected ; and tubular breathing, or bronchial 
respiration, supplies its place. 

When the disease is on the wane, and the cells 
become capable of admitting air, the physical 
condition of the part is very nearly similar to 
that existing previously to consolidation ; the 
physical signs are consequently similar. The 
crepitating rattle reappears, in the first instance 
in a very pure form; but, as the complaint gradu- 
ally declines, the rattle becomes more and more 
loose and large, and therefore more and more 
resembles the muco-crepitating rattles of capillary 
bronchitis, which it also resembles in accompany- 
ing the act of expiration, as well as that of inspira- 
tion. This is the “rdle erepitant redux” of the 
French stethoscopists. 

When, instead of retrograding, the disease goes 
on to induration and contraction of the pulmonary 
tissue, tubular breathing becomes permanently 
established in the part, and if, in the progress of 
time, the bronchial tubes entering it become di- 
lated, amphoric breathing, or, when fluid is present 
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in the tubes, gurgling, may be constantly heard 
therein. 

When, instead of becoming indurated and 
contracted, the lung, in consequence of the un- 
healthy, unorganizable nature of the deposit, 
begins to break up from the softening of the 
inflammatory product, air is again admitted to 
the interior of the lung, and, by mixing with 
softened and semi-fluid matter, induces a sound 
which is very peculiar, and which, as far as my 
experience extends, exists only in that condition 
of the lung, and in a similar condition occur-— 
ring in the progress of phthisis. This sound is 
neither crepitating, nor muco-crepitating rattle, 
nor gurgling, but it is a combination of the two 
latter sounds; or rather, it is the crepitating rattle 
altered in character by the thick viscid quality 
of the fluid into which the air passes, and by the 
increased conducting power of the surrounding 
consolidated mass. To the ear, indeed, it appears 
to be connected with precisely those physical 
conditions, and to arise from exactly that state of 
the respiratory organs, which actually exist ; viz. 
the passage of air into a soft mass, such as the 
rotten lung, reduced nearly to the consistence of 
hasty-pudding or thick treacle. It is in fact a 
sharp, shrill, and loud muco-crepitating rattle, and 
may be not inaptly represented by the sound pro- 
duced by passing the saliva to and fro, through the 
teeth with the mouth closed. It is, indeed, in 
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other words, a diminutive gurgling, or large moist 
crackling. 

As the lung continues to break down, the 
bubbles become larger and larger, and the rattle, 
though still unusually shrill, assumes more and 
more of a mucous character; till at length, in 
consequence of the removal, by expectoration, of 
the semi-fluid mass constituting the disorganized 
lung, a cavity is formed, and amphoric breathing, 
and gurgling, supply the place of other sounds. It 
must, however, be recollected, that though a 
cavity be formed, and the physical signs of such 
cavity be sufficiently evident, it may be still sur- 
rounded by pulmonary tissue in various stages of 
degeneration; and that this disorganized tissue 
may give rise to many of the fluid sounds, pre- 
viously mentioned, in addition to those of gurgling 
and amphoric respiration. 

In the early stages of phthisis, the first moist - 
sound that 1s heard is most commonly a fine 
and delicate muco-crepitating rattle, audible only 
at the end of the inspiration, and at the commence- 
ment of the expiration; it appears to be situated 
in the smallest branches of the bronchial tubes, 
and to be most probably dependent upon slight 
bronchitis, or increased bronchial secretion, the 
result of the irritation produced by the presence 
of tubercles. 

This is commonly the earliest moist sound 
which accompanies the deposition of tubercles. 
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But it sometimes happens, that even previously 
to the appearance of this sound, there is heard in 
those parts of the lung in which the tubercles 
are well known to be almost always first depo- 
sited in the ordinary form of phthisis, a sort of 
click, which, from the nature of the sound, may 
be presumed to arise from the obstruction afforded 
to the passage of the air, by a portion of ad- 
hesive mucus, or other sticky substance, in a 
large tube. Even when this sound is present, which 
is not very frequently, it is only heard uccasionally ; 
that is, it is not heard at each inspiration, and 
perhaps not oftener than once in four or six 
inspirations. Its origin is doubtful, and as it is 
somewhat unnsual, and therefore of comparatively 
little diagnostic importance, it 1s unnecessary 
farther to dilate upon it; excepting for the pur- 
pose of stating that it may be represented by the 
sticky noise produced by the removal of the 
tongue from the roof of the mouth. 

As the number of tubercles increases, or more 
particularly as they become surrounded by pneu- 
monia, the bronchitis and its accompanying 
physical signs increase also. The muco-crepi- 
tating rattle becomes more general, and also more 
shrill; as it is now better conducted by the greater 
or less consolidation of the surrounding tissues. 
It is also sometimes mixed with the genuine 
crepitation of pneumonia, and the mucous 
rattle of the larger tubes. From this stage of 
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the disease, the moist sounds of phthisis so 
generally resemble those which occur in the un- 
healthy form of pneumonia, accompanied with 
- scrofulous, or unorganizable deposit, which 
sounds have been just described, that it is 
scarcely necessary that they should be again men- 
tioned. It may be, however, stated, that the 
shrill muco-crepitation, the loud mucous rattle, 
and the gurgling, sueceed each other with vary- 
ing celerity in different cases, and are variously 
combined accordingly as smaller communications 
with the bronchial tubes, or larger cavities, are 
produced in the destructive progress of the disease. 
It may also be not irrelevant to remind the 
student, that when little, or scarcely any, indi- 
cation of disease can be discovered below the 
clavicle of either side, a cavity of moderate size 
may be present in the very apex of one or both 


lungs, the physical evidences of which can be 


detected only by applying the stethoscope at the 
side of the neck above the clavicles, or more 
especially at the posterior and ‘highest part of 
the acromial region. ) 


5. Moist Sounds in diseases of the 
Pleura, « 

Tt has been already stated, that when fluid 
exists in the pleura, whether the quantity be 
large or small, unless air be likewise present, no 
moist sounds are produced, either by the act of 
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inspiration, or by the motions of the body. It 
may, however, perhaps be questioned whether the 
sticky noise which results from the friction of 
recently effused plastic matter, or the somewhat 
similar sound which arises after the fluid portion 
of a pleuritic effusion has been in a great measure 
absorbed, may not be fairly considered to con- 
stitute an exception to this general statement ; as 
the impression given to the ear is certainly not 
that of the friction of perfectly dry substances. 
It appears at least doubtful, if anything more 
nearly approaching to a moist sound than this 
ever arises from simple pleurisy, and it is exceed- 
ingly questionable, if sounds simulating the mu- 
cous, and even the crepitating rattles, have been 
ever demonstratively shown to originate from 
fluid, or from any other, effusion into the pleura, 
without the presence of air. 

When, however, a communication exists be- 
tween one or more bronchial tubes, and a defined 
cavity im the pleura, and when this cavity is of 
moderate size, and is occupied partly by purulent, 
or sero-purulent fluid, and partly by air, the physi- 
cal conditions are very nearly similar to those, in 
which a cavern, resulting from phthisis or pneu- 
monia, is present in the substance of the lung, 
and is situated close to the surface. The physi- 
cal signs are therefore similar also. In each 
case fistulous, or amphoric respiration may be 
observed ; in each case metallic ringing or reso- 
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nance of the breathing may exist; and in. each 
case the examiner may be able to detect, either 
separately or in combination with the other sounds, 
the large, thick, sonorous mucous rattle, called 
gurgling. 

One other fluid sound remains to be considered. 
It is most commonly present in conjunction with 
disease of the pleura ; but it is also, though rather 
rarely, found in connection with cavities in the 
lungs, without any especial affection of the serous 
membrane. When, in consequence of a commu- 
nication with a bronchial tube, a large space in 
the pleura contains a large proportion of air, 
and also a small quantity of fluid; or when a 
phthisical cavity of very large size is similarly 
circumstanced, there is every now and then heard 
a very peculiar sort of tinkling noise upon ex- 
amining the chest. It more nearly resembles the 
sound caused by shaking a pin in a decanter, than 
any other with which I am acquainted. This is 
metallic tinkling (“ tintement metallique.”) 
It is most commonly heard only at intervals— 
that is, it may occur once in three, four, or forty 
mspirations. It rarely, if ever, attends the ex- 
piration. It may cease altogether, and reappear 
after a considerable time. In this respect it 
seems not unfrequently to be influenced by the 
position of the patient's body. 

It is most probably produced by the sentinel 
and rapid reverberation of a delicate sound against 
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the firm and vibrating walls of a large cavity—it 
is an an echo ina small space. The original sound 
from which the echo proceeds appears most com- 
monly to arise from the bursting of a bubble 
of air, or from a drop of liquid falling, upon 
the surface of fluid in the bottom of the cavity. 
But it sometimes seems to be likewise produced 
by the passage of air over a loose portion of 
membrane, or thick secretion, situated in a tube 
at the entrance of the cavity. The physical con- 
ditions necessary for its production appear to be a 
large cavity with resonating walls, and containing 
a large portion of air, with a small quantity of 
fluid. When, as occurs in many, perhaps most, 
protracted cases of pneumothorax, the cavity in 
the pleura previously to death becomes in a great 
measure filled with fluid effusion, and the air is 
consequently displaced or absorbed, the metallic 
tinkling disappears, and, unless the fluid so accu- 
mulated be evacuated, permanently ceases. 

Let the student, however, beware that he is not 
in this respect, as well as in those before men- 
tioned, deceived by the stomach, which, containing 
a mixture of fluid and gas, and passing high up 
beyond its ordinary boundaries, sometimes so far 
encroaches upon the chest as to give rise to phy- 
sical signs, many of which exactly resemble those 
of pneumothorax, and among which a sound very 
nearly approaching to, if not precisely identical 
with, metallic tinkling, is occasionally heard. 
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7. Auscultation of the Voice and Cough. 


1. In diseases of Air-passages and the Lungs. 


The changes produced by disease in the auscul- 
tation of the voice in many respects resemble 
those which have been noticed in reference to the 
breathing. Thus, it may be generally stated, that 
whatever increases the power of conducting sound 
in the thoracic organs, which are connected di- 
rectly or indirectly with the larynx, also increases 
the resonance of the voice, heard through the 
parietes; just as it increases the loudness and 
shrillness of the morbid sounds which accompany 
the respiration. But as the voice in disease, as 
well as in health, is formed by the passage of air 
from the lungs, or by the expiration; and as 
many, if not the majority, of the morbid sounds 
which accompany the breathing are produced by 
the passage of air to the lungs, or by the inspira- 
tion, many and important alterations, affect the 
one, which are in no respect applicable to the 
other. Thus, mucous rattles may be heard 
throughout the whole chest, and the voice may 
remain perfectly natural; and the voice may be 
quite inaudible, and yet the respiratory murmur 
may continue pure in every part. Sounds also 
which accompany the respiration may, and often 
do, originate in the pulmonary tissue itself, and 
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exist independently of any sound arising in, or 
conveyed by, the bronchial tubes; but these tubes, 
as regards the voice and the cough, are, both in 
health and in disease, the principal and primary 
channels by which the sound is conveyed to the 
parietes. 

In the diseases of the laryna the alterations of 
the voice which exist in ordinary conversation 
are also observable upon the application of the 
ear to the chest, or of the stethoscope to the side 
of the neck. The only assistance afforded by 
auscultation, in disease of the larynx, with which 
I am practically conversant, is, that it enables 
us to ascertain the exact seat of the disease, or of 
the obstruction which gives rise to the alteration, 
or to the loss, of the voice. Of the nature of that 
disease, or of the character of that obstruction, it 
telleth not. The same acknowledgment was made 
while treating of the respiration. 

As in ordinary bronchitis the texture and con- 
sistence of the lung is unchanged, the voice, for 
the most part, remains unaltered. But when, in 
consequence of long-continued bronchial obstruc- 
tion, the lung becomes considerably congested 
with blood, or infiltrated with serum, the organ is 
rendered comparatively solid. _Commensurately 
with its degree of solidity it is also rendered a 
better conductor of sound. The voice, therefore, 
and the cough are, in the parts so affected, louder 
than in other parts of the chest. Those parts are 
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ordinarily at the base of the lung posteriorly, as 
they are generally the most dependent parts, and 
the fluids, consequently, have a tendency to accu- 
mulate therein from gravitation. 

When the bronchial tubes are generally, but at 
the same time slightly and simply dilated, as a 
result of old bronchial obstructions, the resonance 
of the voice is often only very slightly, or not per- 
ceptibly, increased ; as not only are the parietes 
of the tubes themselves less thick and dense than 
in the normal condition, but the surrounding 
pulmonary tissue is often more or less affected 
with emphysema; the necessary consequence of 
which is, that the voice is less perfectly conducted 
to the parietes than in the natural state of the 
organ. But when dilatation is partial, and at the 
same time extensive; when, that is to say, the 
dilatation affects one, or only a few tubes, in a de- 
fined portion of its, or of their course; when, in 
fact, one or more circumseribed cavities are 
formed by the dilated tabes ; the resonance of the 
voice may be considerably increased over the part 
in which such dilatation exists; and if it be near 
to the surface of the lungs, and particularly if it 
be surrounded by consolidated tissue, the voice 
may be not merely increased in resonance, but 
the increase may amount to bronchophony, or 
even to perfect pectoriloguy. These terms have 
already been explained and illustrated, while 
speaking of the natural voice (see p. 103). It 
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is therefore not necessary here to repeat the 
account of them But if the student have any 
doubt of his capability of discriminating between 
them, let him turn to that page, and repeat the 
experiments there recommended to his notice. 

In simple emphysema of the lung, the density 
of the organ is diminished, and its conducting 
power consequently decreased ; the resonance of 
the voice, therefore, as heard through the parietes 
of the chest, is proportionally lessened. | 

When the lung is consolidated from pneumonia, 
its conducting power is inereased; and if the 
tubes passing through, or im the vicinity of, the 
consolidated mass, be of tolerable magnitude, 
as in the upper part, or central portions of the 
lung, the voice is more easily transmitted, and 
_ bronchophony is consequently heard. But if the 
consolidation exist only at the edges of the lung, 
removed a considerable distance from any tube of 
large calibre; or if, though in the neighbourhood of 
large tubes, those tubes are closed by compression 
from without, or by secretion from within, the 
voice is not only not increased in resonance, 
but it may be less loud than natural; as the tubes, 
which are the principal conductors of the voice 
from the larynx to the parietes, do not, under 
such circumstances, in consequence of the absence 
of air, vibrate with sufficient power to affect the 
solid walls of the chest. Thus, at the angle 
between the diaphragm and the ribs, perfect con- 


162 AUSCULTATION. 


solidation of the lung may exist without any 
increase of the natural resonance of the voice. 
Thus also when, as sometimes, though rarely, 
happens, the tubes are plugged up with plastic 
secretion, while the lung itself is converted into 
an airless mass, the voice may be scarcely audible 
through the parietes. 

In persons who, being either constitutionally 


feeble, or having been debilitated by disease, have 


been confined for a long time to one position in 
bed; as in the case of fracture of the old, and in 
typhoid fevers of all ages ; blood accumulates in 
the more dependent parts of the lung, the vessels 
of which become dilated, and the tissue of which 
is rendered less elastic, and at the same time 
soft and feeble, from the increase of fluid, and the 
comparative deficiency of air. From long con- 
tinuance of this state of passive congestion, it is 


not improbable that structural change may some- | 


times occur, and that a low, form of pneumonia 
may be induced, similar to that, which, occurring 
in the last few days, or hours, of life, is called 
by the French pathologists “ pnewmonie des 
agonisans, or the pneumonia of the dying. But 
whether the changes induced in the lung amount 
in any, or in most, cases to pneumonia, it is cer- 
tain that the density of the lung is increased, that a 
certain degree of consolidation is produced, that 
its power of conducting sound is improved, and 
that, as a direct consequence, the resonance of 
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the voice over the part becomes so much greater 
than natural as not unfrequently to amount to 
perfect bronchophony. 

The preceding observations are, in the majority 
of iastances, applicable to that condition of the 
lung which ordinarily exists in pulmonary apo- 
plexy. They are, indeed, perfectly relevant, as 
regards the state of the lung when blood has not 
escaped into the pulmonary tissue. But while 
the passive congestion, arising from debility, al- 
ways exists in the most dependent parts of the 
lung, that resulting from obstruction, as from 
diseased heart, or other similar causes, may exist 
in any part; though it is most frequently found 
in those portions of the lung which are the 
farthest removed from the central organ of the 
circulation. 

When the tissue of the lung is broken down, 
or its cells are filled with effused blood, when the 
bronchial tubes are not compressed or plugged 
up, and when the part of the lung affected is 
favourably situated for the conduction of the 
voice, the bronchophony, which is present in con- 
solidation from other causes, is also present in 
that resulting from pulmonary apoplexy. But, 
as in both these respects, the lung is often un- 
favourably situated; as the part affected is fre- 
quently the most distant from the larynx, as well 
as from the heart; and as the tubes are often 
compressed or obstructed by the effused blood; 
increased resonance of the voice is not so common 
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in this affection as in the consolidation of the lung 
from other causes. | 
When, in consequence of the destructive pro- 
gress of unorganizable pneumonia, a cavity is 
formed in the lung, the state of the voice varies 
according to the seat of the cavity, and the con- 
dition of the surrounding textures. If it be at the 
thin edge of the lung, if the tubes leading to it be 
small, and if the pulmonary tissue, intervening 
between it and some one or more large tubes, be 
not consolidated, the voice may be scarcely in- 
creased in resonance. Tf, on the contrary, it be 
in the upper part of the lung, or near large tubes; 
or if it be close to the surface of the chest, or 
surrounded by consolidated pulmonary tissue, 
then either bronchophony, or imperfect, or even 
perfect pectoriloquy will be present, according as 
the situation, and the condition of the diseased 


parts are more or less favourable to the transmis- | 


sion of the voice. Pectoriloquy by no means neces- 
sarily exists under such circumstances. There 
may be a cavity in the lung without pectoriloquy ; 
as pectoriloquy may be present without a cavity. 
When, instead of being softened, and broken 
down, and by expectoration reduced to a cavity, a 
portion of lung affected with pneumonia becomes 


dense, firm, and contracted, and by adhesions . 


is rendered almost one with the parietes; and 
when into this portion of the lung there enter 
large bronchial tubes, whether the large size of 
the tubes be natural or the result of disease, the 
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voiée is often rendered exceedingly loud indeed. 
When, in addition to this state of parts, the 
disease is situated near to the larynx, the whole 
of the circumstances contribute to increase the 
vocal vibration. The resonance not merely equa!s 
that existing when the patient speaks into the 
tube, or when the tube is placed upon the larynx ; 
it is not simply pectoriloquy ; but the voice becomes 
so shrill and jarring as to be actually painful to 
the examiner. 

In malignant disease of the lung, the abnormal 
deposit is sometimes, though comparatively rarely, 
diffused through a portion of the pulmonary 
tissue, without matérially compressing the bron- 
chial tubes. Under such circumstances (of which 
I have only seen one example), the voice is ren- 
dered more loud than natural, commensurately 
with the amount of consolidation of the part, its 
permeation by large bronchial tubes, and its 
vicinity to the larynx. At other times the malig- 
nant mass encroaches upon the lung, and, instead 
of invading its texture, pushes it aside, and with 
it the bronchial tubes by which it is traversed. 
Under such circumstances there exists a solid 
mass, containing no conducting pipe from the 
larynx, or, in other words, no prime conductor ; 
the resonance of the voice, therefore, is not only 
not increased, but that naturally existing in the 
part affected, is diminished, and sometimes even 
lost. According to its position and arrange- 
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ment, then, malignant disease of the lung may 
be accompanied with increased, or with decreased, 
resonance of the voice. 

In the earlier stages of phthisis the degree of 
resonance of the voice depends upon the amount 
of tubercular deposit, the consequent density of 
the lung, and its resulting conducting power. 
Even in very early stages there may be sometimes 
heard a slight increase of vocal resonance in the 
acromial or infra-clavicular regions of one side over 
those of the other side. The student, however, 
must be here especially vigilant against error. He 
must recollect, that in many, and espeically in thin 
persons, the voice is naturally very resonant 
below the clavicles, and that it is sometimes 
slightly more resonant upon the right than upon 
the left side. He should, therefore, never form 
an opinion in consequence of the resonance of 
the voice in the superior parts of the chest on. 
one side, without comparing it with that of the 
other. He should also never forget that greater 
resonance may exist upon one side than upon the 
other without disease; and that this increase, which 
is independent of disease, wswadly exists upon the 
right side. Unless, therefore, the increased reso- 
nance of the voice be confined to one side of the 
chest; unless it be combined with other physical 
signs, or with obvious constitutional symptoms; or 
unless it be of so decisive a character as not to 
be satisfactorily explained by natural conforma- 
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tion, it should not be regarded as an evidence 
of disease. 

As the consolidation of the lung increases, 
whether by the greater number of tubercles, or 
by attendant pneumonia, the voice becomes more 
and more resonant, and bronchophony, or imper- 
fect pectoriloquy, is observed in the part affected. 
The farther it is from the larynx, the less likely 
is it to be the result of natural conformation ; 
the more distant it is from the larger divisions 
of the trachea, the more probably does it result 
from disease ; and therefore the more important 
is it, aS an indication of disease at the top of the 
scapula, than on its inner edge, and near to the 
acromial process, than close to the sternum. 

When, in the progress of the complaint, cavities 
are formed in the lung; as those cavities are 
usually near to the apex of the lungs, and there- 
fore not far removed from the larynx; as they 
are almost universally surrounded by consolidated 
pulmonary tissue, which is adherent to the costal 
pleura, and which therefore becomes one firm mass 
connected with the parietes; and as, moreover, 
these cavities are generally near to the surface of 
the lung, the whole arrangement of the parts is 
most favourably circumstanced for the conduction 
of the voice. Pectoriloquy, perfect or imperfect, 
is accordingly a very frequent sign of a tuber- 
cular cavity. 

But though a frequent, is pectoriloquy a certain, 
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sign of a cavity? It has been already stated that ~ 
itis not. But ina tubercular subject, one evidently — 
suffering from advanced phthisis, may it not be so- 
regarded ? No! Well, but if tubular breathing, - 
and contraction, or flattening of the part, exist at 
the same time, is not pectoriloquy a proof ofa cavity? ; 
No! noteven then. All this, and much more, may 
exist, and yet the presence of a cavity in the lung 
cannot be with certainty predicted, even though 
the part affected be the apex of the organ. Even 
then it is merely a question of probability, as all 
these signs may arise from a consolidated and 
contracted lung, combined with dilated tubes. 
This condition of the organ, as has been already — 
stated in reference to pneumonia, may not merely 
give rise to perfect pectoriloquy, but may render 
the voice more loud, shrill, and ringing, than 
when the patient speaks into the trumpet-shaped — 
end of the cylinder. ‘The truth is, that pectorilo- 
quy, that sign which was formerly regarded, and — 
is still esteemed by some, who are not practically 
conversant with auscultation and with morbid 
anatomy, as the especial and sure sign of a cavity, 3 
is now well known, by those who are familiarly 
acquainted with the revelations of the inspection- — 
room, to be among the most uncertain of the — 
physical signs afforded by auscultation. 

When a cavity in the lung is of very large size, 
the voice, like the breathing, sometimes pos- 
sesses a peculiar ringing or metallic resonance, | 
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in consequence of the reverberation of the sound 
against its solid walls. 

The observations made in reference to the voice 
are also almost literally applicable to cough. The 
only remark, indeed, that it appears necessary to 
make, in reference to the resonance of the cough, 
in contradistinction to that of the voice, is, that the 
former can sometimes be heard when the latter is 
inaudible, and that the act of coughing sometimes 
causes the voice to be heard in a part in which it 
had been previously inaudible. Thus, in the signs 
afforded by the breathing, as well as by the voice, 
a tube may be obstructed by thick mucus, or 
other secretion, which, by impeding the passage 
of air into the diseased part, may prevent those 
signs appearing which depend upon the respira- 
tion, and greatly modify those which are con- 
‘nected with the voice. Under such circumstances, 
if the patient be desired to cough frequently and 
forcibly, the obstruction is often removed, and the 
signs are developed, if they had not been pre- 
viously observed, or reappear, if they had tem- 
porarily ceased. It occasionally happens, also, 
that the cough is resonant when the voice re- 
mains unaffected, or is affected only in a slight 
degree. Upon the cause of this peculiarity it is 
not always easy to decide; but as it is not re- 
moved by the repeated effort of coughing, it 
appears not to be dependent upon the cause 
previously referred to. 


170 AUSCULTATION. 


2. Auscultation of the Voice in diseases of 
the Pleura. 


When a small amount of effusion is present in 
the pleura, whether that effusion be solid or fluid, 
or whether it be the result of inflammation, or 
of obstruction, and when that effusion is thinly 
spread over the surface of the lung, the spongy 
tissue is compressed commensurately with the 
amount of that effusion. The compressed lung, 
and the effusion being singly, as well as in com- 
bination, better conductors of sound than the pul- 
monary tissue in its normal condition, the sound 
of the voice is then conveyed more perfectly and 
distinctly than in the natural condition to the 
parietes of the chest. 

But it, moreover, frequently happens, under such 
circumstances, that the voice is not only rendered 
increasingly loud, but that it is curiously altered. 
in tone and quality. It often becomes remark- 
ably shrill, trembling, or bleating. The tone is 
supposed to resemble that of the bleating of a 
goat; it is therefore called egophony, and the 
voice is said to be egophonic. At other times 
the voice so conducted has a peculiar nasal twang, 
very similar to that of the fantoccini. It is 
hence appropriately termed Punch’s voice (“ voix 
de polichinelle.”) On other occasions, the voice 
resembles that of a person speaking through a 
trumpet. 
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The causes of these peculiarities of the voice 
are not very evident. They are, however, sup- 
posed to be produced by the trembling vibra- 
tion of the fluid modifying the sound passing 
through it. Upon what the differences of the 
eegophonic sound depend, seems at present to be 
quitein explicable; nor, ualess the actual condition 
of the parts at the time could be clearly ascer- 
tained, does it appear probable that they will 
be ever clearly and demonstratively explained. 
The whole of these sounds are by some called 
egophony, or considered as modifications of 
egophony. If the whole be considered as coming 
under that designation, egophony is of very 
frequent occurrence ; but pure eegophony, the true 
goat-bleating noise, is exceedingly rare. It may 
be perhaps regarded as among the most uncom- 
“mon of auscultatory signs. 

Sometimes the voice possesses a tone and 
quality not precisely similar to, or rather not 
exactly amounting to, either of the characters 
which have been just mentioned. It is increased 
in power ; it is louder than natural ; but it is not 
simple bronchophony; it has a different tone 
from the natural voice ; it possesses greater shrill- 
ness, but the shrillness does not possess the 
qualities of either of the varieties of eegophony. 
It partakes of the character of both, but does 
not actually resemble either of the two. The tone 
of the voice under such circumstances, has been 
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not inappropriately termed egophonic broncho- 
phony. The condition of the organs of respiration, 
with which this character of the voice is associated, 
is uncertain. It is not improbable that 1t may 
be connected with slight consolidation, together 
~ with effusion. 

Is, then, egophony a certain sign of effusion ? 
Far from it. So far, indeed, is this from being 
true, that as egophony of the pure bleating kind 
is among the rarest, so egophony of every sort 
or kind is certainly among the most uncertain 
of the physical signs, considered as a diagnostic 
of effusion. A’ gophony, ordinarily so called, may, 
it is at least probable, exist without effusion into 


the pleura, and effusion into the pleura it 1s 


certain may be present without «egophony. On 
no occasion, therefore, should egophony be re- 
garded as positively indicative of effusion. 

The situations in which it is most commonly 
heard, are the infra-scapular, and the inter-scapular 
regions. But in these regions, egophony is in 
some persons said to exist independently of dis- 
ease. Hence arises the very important. practical 
rule, that egophony should never be regarded as 
of any importance, and particularly of any value 
as diagnostic of effusion upon one side of the 
chest, unless it have been previously ascertained 
whether it is also present upon the other side. 
It is, indeed, true that fluid may be present, and 


give rise to egophony upon both sides. This 


% 
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in active disease is not very frequent. But when 
it occurs, its presence must be determined by 
the employment of other means, than by the 
auscultation of the voice. 

As the quantity of fluid in the pleura increases, 
the egophonic charactcr of the voice gradually 
disappears. Bronchophony for a time supplies its 
place ; but as the fluid accumulates, the lung, and 
with it the bronchial tubes, are removed farther 
and farther from the parietes, so that the resonance 
of the voice gradually decreases, till it becomes 
almost perfectly inaudible. 

An exception of course exists, in this respect, 
in reference to the inter-scapular region, in which 
are situated the large bronchial tubes at the root 
of the lung; as the greater the amount of fluid, 


the more closely are they commonly pressed 


against the parietes. In this region, therefore, 
the voice is ordinarily even more distinct and 
loud than in the natural condition, at the time 


that it is scarcely audible in other parts of the 


same side of the chest. The exceptions, which 
were referred to while speaking of bronchial res- 
piration as the result of effusion, and of its dis- 
appearance under ordinary circumstances, when 
the fluid accumulated beyond a certain extent, — 
are likewise applicable to the voice. 

The very curious and rare exception to the 
general rule of tubular breathing and vocal reso- 
nance disappearing, except in the inter-scapular 
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region, when fluid exists in large quantity in the 
pleura; the fact, I mean, of both these sounds 
being sometimes heard all over the side of the 
chest, when a large amount of fluid has been 
proved to be present in the pleura, was once 
observed in reference to the voice and not to the 
breathing. In one case, that is to say, the voice 
was resonant all over the side of the chest, from 
which seventy-two ounces of fluid were drawn off 
by paracentesis, though the tubular breathing was 
only heard in the inter-scapular region. 

Another curious fact in reference to effusion 
may be here referred to. It sometimes happens 
that the voice appears more shrill to the ear than 
in the natural condition, while the vibration of 
the parietes, as appreciated by the hand, is less 
than natural, or even entirely lost. Tactile 
vibration, in other words, is absent, though the 
vocal resonance, as appreciated by the ear, is, or 
at least appears to be, increased; and yet both 
are communicated by the vibration of the same 
parietes. The cause of this, which I have on 


J ex, 


several occasions verified, | must confess myself — 


totally at a loss to explain. I have not even a 
remote conception of the manner in which it is to 
be explained, though of the fact, I believe, there 
ean be no doubt. 

When, in consequence of a communication 
existing between the pleura, and a bronchial tube, 
a tubercular cavity, or a portion of gangrenous 
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lung, air is present in the serous membrane in con- 
siderable quantity, the voice and the cough possess 
the same ringing or metallic resonance which nas 
been already noticed, while speaking of the 
breathing in pneumothorax. It usually accom- 
panies both the voice and the cough; but it is 
sometimes observed to attend the one, and not 
the other. Under such circumstances, it is gene- 
rally, I believe, the cough which possesses, and the 
voice which is destitute of, the metallic character. 
This probably arises from the greater muscular 
effort exerted, and the consequently greater vibra- 
tion excited in the air contained in the cavity, 
by the act of coughing, than by that of speaking. 
The character of the sound itself it is unneces- 
sary to attempt to explain, or to illustrate farther 
than it has been already done. It should be 
heard to be properly appreciated. When it has 
been once heard, it is scarcely possible that it can 
ever after be mistaken. 


6. Auscultation of the Heart. 


While speaking of the auscultation of the 
respiratory organs, it was stated that it was 
necessary for the student to be acquainted with 
the signs existing in the healthy state, previously 
to commencing the investigation of the physical 
effects of disease. This previous knowledge 
is more especially necessary in reference to the 
heart; as without clear and definite notions of 
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the action, and familiarity with the sounds, of 
the organ in health, it will prove utterly futile for 
him to attempt fairly to appreciate the physical 
signs of its diseases. A brief, and, as far as 
practicable, a simple account, will therefore first 
be given of the auscultatory signs afforded by the 
heart in the healthy condition, and afterwards 
will be made a short exposition of those which 
occur when the organ is diseased. 


1. Auscultation of the Heart in health. 


The. physical circumstances which are to be 
observed in reference to the auscultation of the 
heart are included under its Impulse, its Rhythm, 
and its Sounds *. 


* It may be right to state that I have never either myself 
made, or have been present while others have made, any experi- 


ments upon the lower animals, in reference to the physiological 


action of the heart; and that my information, so far as regards 
observations upon the uncovered heart, is derived entirely from 
the statements and experiments of others. But while acknow- 
ledging my obligations to the experimenters for the facts which 
they have established—(if, indeed, they may be now considered 
to be established), I must with all deference crave permission 
entirely to differ from some of them in their reasonings concern- 
ing the cause of the heart’s sounds. 


The opinions, in reference to the sounds of the heart, adopted _ 


in the text, are those which have been ably advocated, and 
were, I believe, first promulgated in this country by Dr. 
Billing, and in France by M. Rouanet; though, considerably 


- 


after their promulgation by these gentlemen, they were adopted — 


by myself quite independently. They have ever appeared to 
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The Impulse of the Heart.—When the ex- 
panded hand is placed upon the left side of the 
chest below the nipple, or more particularly when 
the points of the fingers are placed upon the 
space between the fifth and sixth ribs, a little to 
the inner side of a line running vertically over 
the nipple, a gentle and regular pulsation is felt, 
and when the ear or the stethoscope is applied to 
the same part, a slight shock is perceived by the 
examiner. ‘This is the Impulse, or the stroke of 
the heart against the parietes. Itis nearly or quite 
synchronous with the pulse at the wrist, and with 
the systole or contraction of the ventricles. In 


me to be capable of explaining, so far as it is at all explicable, 
all that is observed in reference to the sounds of the heart 
either in health or disease. They have never been shaken, in 
. the slightest degree, by the conclusions of the experimentalists ; 
as I could never bring myself to believe that by taking out the 
heart of dogs and donkeys, cutting out the valves, skewering 
them up with bradawls, and suspending them with fish-hooks, 
&c. &c., they were at all likely to arrive at a corect explanation 
of the natural sounds of the human heart. Though, there- 
fore, J am quite aware that, without any experiments of my 
own, I should hesitate before I take the liberty of differing 
from the wiser and more learned gentlemen who have made 
many experiments to illustrate the subject, I feel at the same 
time that I should neither fulfil the object of this work, nor my 
duty to those who favour me with a perusal of it, if I did not 
upon this question, as upon all others, simply state the result 
of my own observations and reflections, without feeling m yself 
called upon to state, upon every occasion, the why and the 
wherefore, cavilling at the opinions of others, or answering 
probable objections to my own. 
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the healthy adult it occurs from sixty-eight to 
eighty timesin the minute. It has been variously 
explained at different times, but is now generally 
believed to arise from the apex of the heart 
striking the parietes. A tilting forwards is pro- 
duced by the contraction of the ventricle, which 
causes the apex of the heart to move in the section 
of a circle, of which the base of the heart is the 
axist or centre, and to strike against the nbs: 
hence arises the Impulse. 

The part in which the Impulse is felt, in the 
healthy condition of the organ, varies considera- 
bly, according to the position of the body. While 
it is erect the impulse is felt about an inch to the 
inner side of a line running vertically over the 
nipple. When the individual examined lies upon 
his back it is decreased in force, and, at the same 
time, felt about half an inch nearer to the median 
line of the body. When the trunk is turned 
directly upon the left side, the impulse 1s per- 
ceived either immediately below, or sometimes 
considerably to the outer side of, the nipple ; 
while, when the trunk is turned directly upon the 
right side, it is either not perceptible at all, or only 
just perceptible between the cartilages of the ribs — 
close to the sternum. 

The Impulse of the heart, like the pulse at the 
wrist, is naturally much more frequent in some 
individuals than in others. It also, quite irre- 
spectively of disease, varies very considerably in 
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character. It is full and powerful in the strong 
and robust; while in the weak and delicate it 
sometimes amounts to scarcely more than an un- 
dulation, the precise situation of which it is occa- 
sionally difficult to determine. In the vigorous 
but calm individual, it is strong, heaving, and 
diffused ; in the weak, nervous, and excitable, it 
is smart, smacking, and very defined, or as it 
were concentrated. When, indeed, the organ 
itself, and the arteries leading from it, are healthy, 
the Impulse of the heart resembles in character 
and in power, as well as in frequency, the pulse 
at the wrist. The precise situation of the Im- 
pulse may be best defined by the fingers, or by 
manual examination ; though by those who have 
already become accustomed to the use of the 
stethoscope, its character and power may gene- 
_ rally be best appreciated by the sensation com- 
municated thereby to the side of the head. In 
one case, for example, it may shake the head 
scarcely at all; in others it may effect a sharp 
Knocking stroke ; while in a third class of cases 
it may, without knocking, lift up the head, or 
communicate to it a heaving sensation. 

Here it may be desirable to caution the student 
against confounding together a sharp or smacking 
Impulse, and a forcible or heaving one. This is 
particularly necessary, as the former, by those 
who are little conversant with the matter in hand, 
is not unfrequently, or is, perhaps, generally, 
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denominated a strong impulse, and is most incor- 
rectly supposed to indicate a thick powerful heart ; 
whereas it almost always characterises the very 
opposite condition of the organ. A sharp, quick, 
smacking Impulse, merely indicates an irritable 
heart, and wswally a weak one—like a pulse of 
the same character ;—whereas it is a deep, heaving 
Impulse, like a large, full, and incompressible 
pulse, which accompanies a powerful or hyper- 
trophied heart. 


The Rhythm of the Heart.—If the ear, or 
the stethoscope, be placed upon the precordial 
region, and the heart be acting naturally, a regu- 
lar succession of sounds, and cessation of the 
sounds or of intervals, will be noticed by the most 
casual observer. In the first place will be noticed 
a sound comparatively long, then a sound com- 
paratively short, and then an interval without any 
sound; after which, again, will occur the long, 
then the short sound, and then the interval. 
The long and short sound, together with the 
interval, make up the time occupied by one com- 
plete circuit of the heart’s function ; and as these 
sounds and this interval have been observed con- 
stantly to bear a definite relation to each other, 
the period occupied by them, or the complete 
circuit of the heart's action, has been divided 
into corresponding portions of time. 

Supposing, then, thatt the whole period of this 
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time be divided into fifths,—the first sound has 
been calculated to occupy two-fifths, the second 
sound to occupy one-fifth, and the interval between 
the sounds to occupy the remaining two-fifths. 
The period occupied by the whole corresponds to 
the time between one stroke of the pulse and 
another. So that if a person’s pulse beat eighty 
times in a minute, there would be eighty long 
sounds, eighty short sounds, and eighty intervals. 
Similar relations would exist, supposing that they 
could be correctly estimated, and that the pulsa- 
tions were at the same time regular, if there were 
one hundred, or a hundred and sixty strokes of 
the pulse inaminute. This regular division of the 
time occupied by one complete circuit of the heart's 
function constitutes the Rhythm of the organ. 

This may be perhaps termed the external, or 
obvious rhythm ; as there exists, also, an internal 
rhythm, upon which the external one depends, 
and of which, therefore, it is the indication. 

It has been observed, while watching the un- 
covered heart of the lower animals, that after the 
interval, or repose of the heart, the contraction 
of the appendix of the auricles first occurs, and is 
immediately followed by the systole of the two 
ventricles, which contract simultaneously. At 
the same time occur the first sound, the disten- 
sion of the aorta, and of the pulmonary artery with 
blood, comparative fulness of the auricles, and 
the tilting forward of the apex of the heart. 
Immediately after the systole or contraction of 
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the ventricles, follows the sudden diastole or 
dilatation of the ventricles. At the same time 
occur the reaction of the distended aorta and 
pulmonary artery upon their contained blood, the 
second sound, and the comparative flaccidity of 
the auricles. ‘Then occurs the pause or interval 
between the sounds. ‘The ventricles are mean- 
while becoming full, but not distended with blood; 
the appendices of the auricles again contract; a 
small additional quantity of blood is sent into 
the ventricles, which are supposed to become 
thereby distended, and by such distension to be 
excited again to contract, when the series of 
actions takes place as before. 

Such are, very briefly, the actions, as related by 
experimentalists, upon which the Rhythm of the 
heart depends, and such, therefore, is what may 
be denominated its cnternal Rhythm. 


When the sounds of the heart, and the interval - 


between them, bear the relation to each other 
which has been mentioned above, the rhythm is 
said to be matural: when they do not bear that 
relation to each other, the rhythm is said to be 
unnatural, and the action of the heart is said 
to be trregular. Irregularity of action, then, is 
the same thing as an unnatural rhythm. 

When the pause, or interval between the sounds, 
is longer after some contractions than after others; 
and when this increased duration of the pause or 
interval occurs at regular periods, whether it be 
every third, sixth, or sixteenth beat of the heart, 


, cae ek gb. ' 


AUSCULTATION. 183 


the action of the organ is said to be éntermittent. 
But when, though the sounds and intervals bear 
the same relative proportion to each other as in 
the natural condition, one stroke of the heart is 
observed to be more powerful than the stroke, or 
than the four, six, or any other number of strokes, 
which precede and succeed it, the action is said 
to be unequal. Irregularity of the, action of 
the heart, then, depends upon an alteration in the 
natural succession of sounds and intervals, and 
is connected with the Rhythm. Intermittence 
is the regular recurrence at stated intervals of 
that irregularity, and is also connected with the 
Rihythm. Inequality exists when one stroke of 
the heart is stronger than another, or than several 
others, and is connected with the Impulse. It 
is, in fact, an wrregularity of the impulse. 

Is, then, a natural rhythm indicative of a sound 
heart, and an unnatural rhythm necessarily charac- 
teristic of an unsound one? Both these ques- 
_ tions must be answered in the negative. 

A heart greatly diseased, so long as the circu- 
lation is undisturbed, and the patient remains 
quiet, mentally as well as bodily, may pulsate with 
perfect regularity. The rhythm of a merely 
uritable heart, as that of an hysterical girl, a 
dyspeptic, a valetudinarian, a hypochondriac, or of 
a person greatly alarmed or excited, may exhibit 
all sorts of irregularities. The Rhythm, there- 
fore, considered alone, is of little diagnostic im- 
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portance, as the mere fact of making an examina- 
tion for the purpose of ascertaining its character 
may, in a nervous subject, alter it altogether. 


The Sounds of the Heart.— The natural 
sounds of the heart, the regular recurrence of 
which has been already referred to as constituting 
the Rhythm, may be fairly represented by the 
following syllables, too-to—too-to.—The origin of 
these sounds has been the source of much dis- 
cussion, and the object of a great variety of ex- 
periments. The student may see an account of 
them in most systematic treatises on diseases of 
the heart. 

It does not consist with the design of this 
work to enter into a critical examination of this 
or of similar questions. It may be simply observed, 
that the opinions hereafter expressed, are those 
which appear, and ever have appeared, to the. 
author to be the most probable. It is entirely 
opposed to the object I have in hand to engage 
in any arguments in support of those opinions, 
or conjecturally to answer any objections which 
may be possibly raised against them. 

I proceed, then, at once to inquire what 1s 
the efficient cause of the two sounds of the heart ? 
In answering this question it will be convenient, 
first to consider the origin of the second sound, 
as being the more simple, and xow admitting of 
less dispute; and subsequently to consider the 
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cause of that which precedes it, concerning which 
there still exists much diversity of opinion. 


The origin of the second sound.—If the cock 
of a leaden pipe, which is not firmly fixed to its 
solid support, be turned, and a full stream of 
water be allowed to pass through the aperture 
which that cock controls, little agitation of the 
pipe is induced by the mere passage of the fluid. 
If, however, while the water is passing with rapi- 
dity and force, the cock be sudenly turned, and 
the passage of the fluid through the aperture be 
In consequence suddenly arrested, a very con- 
siderable agitation of the pipe will be immediately 
perceived, and a corresponding noise will be heard. 
This agitation, and this noise, are clearly the 
consequence of the vibrations excited in the fluid 
~ by the sudden arrest of its onward progress ; which 
vibrations are communicated to the solid walls of 
the pipe, and thus become obvious to the eye, 
as well as to the ear. Another illustration may 
be taken, from what is seen to occur at the closure 
of a lock on ariver. So long as the water con- 
tinues to flow through the constantly narrowing 
opening between the two arms of the lock, there 
is no agitation in the back water. But imme- 
diately the two arms meet, a violent shaking is 
observed in the wood of the lock itself, and in 
the water which is behind it. This is evidently 
produced by the sudden stoppage of the onward 
progress of the stream. 


186 AUSCULTATION. 


Now the circumstances attending the second 
sound of the heart are precisely similar to those 
which are observed in the pipe and in the lock; — 
excepting that the former are connected with 
living and elastic tissues, and the latter occur in 
connection with comparatively inelastic and dead 
matter. The blood is, by the contraction of | 
the ventricles, propelled into the aorta and pul- 
monary artery, and these vessels become thereby 
distended. When the pressure from behind 1s re- 
moved by the sudden diastole of the ventricles, 
the large vessels react (whether by actual contrac- 
tion, or by mere elasticity, does not affect the 
present question), powerfully react, upon the fluid 
which distends them. The blood is forced back 
towards the ventricles. Some of the fluid, it is 
almost certain, must re-enter the cavities. But 
its retrograde motion is suddenly arrested by the 
flapping back of the sigmoid valves. These flood- 
gates suddenly stop the backward progress of the 
blood; and this sudden stoppage of the forcible 
current, as in the case of the pipe and cock, or in 
that of the lock, produces a violent agitation in — 
the particles of the blood, which is communicated 
to the coats of the vessel, and thence to the parietes — 
of the chest. Hence arises the second sound of 
the heart. 


Origin of the first sound.—The first sound 
of the heart appears to arise from causes which 
are, mutatis mutandis, almost precisely similar to 
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those which produce the second sound. If the 
ventricles be put for the aorta and pulmonary 
artery, the auriculo-ventricular for the sigmoid 
valves, and positive for probable contraction, or 
elasticity, then one description might be almost 
literally applied to both. When the contraction 
of the ventricles commences, the passage to the 
auricle, it must be recollected, is at least partially 
open. There is a space open for the blood to 
pass into the auricles as well as into the large 
arteries. Some blood, it may be pretty con- 
fidently asserted, at first does actually pass back 
into the auricles; though the question, whether a 
small quantity does or does not pass, does not affect 
the theory of the sound. The blood, strongly com- 
pressed by the forcible contraction of the ventricles, 
has at least a tendency to pass into the auricles 
as well as into the aorta and the pulmonary 
artery ; but the flood-gates at the entrance shut 
the opening ; its backward progress is suddenly 
stopped by the auriculo-ventricular valves. This 
sudden stoppage of the blood, as in the case of 
the lock upon a stream, produces a violent agita- 
tion in the fluid, which is communicated to the 
body of the ventricles, and thence to the parietes 
of the chest. Hence arises the first sound of 
the heart. 
The difference in the tone, and in the duration 
of the two sounds, appears to be sufficiently ex- 
plained by the different constitutions of the parts 
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engaged in producing and conducting them. The 
size of the auriculo-ventricular valves, and the 
thickness of the ventricles, compared with that of 
the valves, and of the coats of the vessels; and 
the irregularity and great inequality of the surface, 
the musculi pectinati, the carnee columne, and 
tendinous cords of the ventricles, compared with 
the smooth lining of the two great arteries, appear 
amply sufficient to account for the difference. 


Natural range of the Heart's sounds.—It is 
exceedingly difficult indeed, to define the natural 
limits of the sounds of the heart; as in scarcely 
any two individuals are they precisely similar. 
There are so many circumstances, entirely extra- 
neous to the heart itself, which tend to increase 
or diminish the area over which they are heard, 
that scarcely any defined line can be strictly said 
to include it The sounds, for example, are heard 
more extensively in a thin, than in a fat person ; 
in an individual of diminutive size, than in one of 
large bulk; and in a person of a naturally irritable 
disposition, than in one of calm temperament. 
In some excitable females, indeed, and in males ~ 
who approach them in character and configura- 
tion, the sounds of the heart may be heard over 
almost the whole thorax ; while in others of 
large frame, with a deep chest, and much adipose 
tissue below the integuments, of a quiet and 
unexcitable disposition, they are scarcely audible 
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in the precordial region itself. From the mere 
extent, then, over which the sounds can be heard, 
considered per se, no conclusion can be properly 
derived, as to the heart being healthy or diseased. 
Irrespectively also of any disease in the organ 
itself, there are many complaints which cause the 
sounds of the heart to be heard in some direc- 
tions more distinctly than in others. Thus, for 
example, a consolidated lung may cause them 
to be heard in certain situations, in which they 
would not be otherwise audible. Hence it hap- 
pens, that the fact of the sounds of the heart 
being heard more distinctly than usual in one, or 
both infra-clavicular regions, while they are not 
more loud than natural in other parts of the 
chest, becomes one of the physical signs of 
phthisis. | 
An effusion of fluid, or of gas into the pleura, 
a morbid growth, and even a distended stomach, 
may so displace the heart as to prevent its sounds 
being heard in the normal situation, while they 
become audible in situations, which are abnor- 
mal, as on the right of the sternum, &c. When 
the lungsare extensively affected with emphy- 
sema, the heart may be so far separated from the 
parietes, by those bad conductors of sound, as 
to be almost or entirely inaudible in every part, 
excepting at the scrobiculus cordis. _ 
Perhaps it would be on the whole most correct, 
as it would certainly be most intelligible, to say, 
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that the heart, when free from disease, in the 
perfectly natural condition of the organ, and of 
the surrounding parts, is heard only over the 
precordial region. By the precordial region is 
here, and throughout this work, intended, not a 
part included in any imaginary or arbitrary line, 
but the space on the anterior surface of the chest 
which covers the heart, and the origin of the 
ereat vessels. It may in addition be stated, that 
while the first sound is heard most distinctly over 
the junction of the fifth rib with its cartilage, the 
second sound is most clearly audible on the ster- 
num, near the third intercostal space of the left 
side. 

But these sounds, it has been already men- 
tioned, very often indeed extend beyond these 
limits, without any appreciable disease in the 
heart, or in other thoracic organs. What, then, is 
the usual order of such extension? What are the 
regions in which the sounds are, under ordinary 
circumstances, successively audible? To answer 
these questions with exactitude, the sounds should 
first be considered separately, and afterwards in 
connection with each other. The first sound, 
then, will generally be found, in the first place, 
to extend over the left mammary, then over the 
inferior sternal region, to the scrobiculus cordis, 
and then over the superior sternal region ; while 
the second sound, if separately regarded, may 
generally first be heard over the superior sternal, — 
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then in the right, and afterwards in the left 
infra-clavicular region. After extension to the 
regions just named, the two sounds will com- 
monly be heard with varying distinctness in 
the other regions, nearly in the following order: 
the right mammary, the left lateral, and left 
axillary,—the inter-scapular, the left, and right 
scapular, the right lateral, and right axillary,—the 
left and right acromial, the left subscapular, and 
hypochondriac, and the right subscapular, and 
hypochondriac regions. 

The sounds of the heart are somewhat modified, 
though considerably less than the impulse, by 
the position of the body. Thus they are heard 
more distinctly in the erect position, when the 
organ more nearly approaches the surface, than 
in the recumbent position, in which the heart is 
farther removed from the surface, They are also 
heard less distinctly than usual upon the left side 
of the chest, when the body is turned to the right 
side, and vice versd. 


2. Auscultation of the Heart in disease. 
1. The Impulse. 

When the pulse at the wrist is materially 
affected by disease, of whatever kind, a corre- 
sponding alteration will be observed in the Impulse 
of the heart, unless some mechanical impediment 
exist to the course of the blood. If, in fevers and 
phlegmasiz, the pulse be strong and vigorous, 
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the Impulse is so likewise ; if the pulse be feeble — 
and depressed, so is the Impulse ; when the pulse 
is contracted and vibrating, as after hemorrhage, 
or in anemia from other causes, as chlorosis, 
abstinence, &c. the Impulse of the heart partakes 
of the same character. 

When hypertrophy exists,—when, in other words, 
the parietes of the ventricles, or of the auricles, 
but of the left ventricle more especially, are 
thickened—whether that hypertrophy arises from 
obstruction existing in the valves, or in the aorta, 
or from other causes,—the Impulse is powerful 
and heaving. When, together with thickening of 
the parietes, there also exists dilatation of the 
cavities, the Impulse is more extensively diffused, 
as well as more powerful and heaving than 
natural, and may often be felt over nearly the 
whole of the precordial region. 

When the parietes of the ventricle, instead of 
being thick and powerful, are thin and weak ; or 
when the muscular substance is pale, flabby, or 
loaded with fat, the Impulse is feeble, but is. 
sometimes also smart, or, as it were, concentrated... 
When, together with this weakness, thinness, 
flabbiness, or accumulation of fat, the cavities of 
the ventricles are also dilated, the Impulse, though 
sometimes so feeble as to amount to scarcely 
more than a gentle tremor, is observed over an 
extent of surface larger than that in which it~ 
is ordinarily felt. 
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When the individual examined is nervous, and 
excitable, is labouring under chlorosis, or is 
anemic from other causes, the impulse is often 
exceedingly sharp and smart. This kind of beat 
is constantly mistaken, by the uninitiated, for a 
powerful Impulse. The patient is said to have a 
strong Impulse, and is supposed on that account 
to labour under hypertrophy of the heart. This 
is far from being true. It is often, perhaps 
indeed generally, the very reverse of the truth. 
The Impulse of hypertrophy is full, strong, 
heaving, and sometimes diffused ; the Impulse of 
chlorosis, anzemia, and inmitability, is sharp, smart, 
and concentrated. The latter appears to proceed 
from a quick stroke of the apex of the heart 
against the parietes, like a smart smack of the 
points of the fingers; while the former seems to 
be a forcible elevation of the parietes of the 
chest, by the body of the ventricle, as if the hand 
itself were applied within, and pushed them 
forwards. 

When obstruction exists in the pulmonary 
artery, in the mitral valve, or, indeed, in any 
portion of the heart, or of the large vessels, which 
is anterior, in the course of the circulation, to the 
tricuspid valve, the Impulse is generally more or 
less perceptible at the scrobiculus cordis. This 
arises from the continued distension of the right 
ventricle, which results from such obstruction, 
inducing increased energy of contraction, and 
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thus leading to hypertrophy of the parietes, and 
to dilatation of the cavity of the ventricle. 

When, in consequence of great and long con- 
tinued obstruction of the mitral valve, or of such 
enlargement of the left auriculo-ventricular open- 
ing as renders the valve incapable of preventing 
regurgitation, the blood returns in part through 
the opening into the auricle, the whole heart, 
with the occasional exception of the left ven- 
tricle itself, becomes enlarged. Under these 
circumstances, in addition to the Impulse felt at 
the scrobiculus cordis, dependent upon enlarge- 
ment of the right ventricle, there is frequently 
a perceptible Impulse between the cartilages 
of the third and fourth, or even of the second 
and third ribs of the left side. This superior 
Impulse is not always exactly synchronous with 
the Impulse below the nipple, and at the scro- 
biculus cordis. When it is synchronous with 
that Impulse, it probably arises from regurgita- 
tion through the mitral valve. The blood is then 
propelled back again into the auricle, and by such 
propulsion may produce the Impulse in the situa- 
tion specified. When it is not exactly synchro- 
nous, but appears immediately to precede the 
infra-mammillary Impulse, it appears most pro- 
bably to proceed from the muscular action of the 
auricle itself, hypertrophied by its constant hard 
work. 

When fluid is effused into the pericardium, as 
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a result either of inflammation, or of obstruction, 
the Impulse varies according to the quantity of 
the fluid effused. If the fluid be moderate in | 
quantity, the Impulse below the nipple is only | 
slightly decreased in power, while a gentle rising 
is sometimes felt between the cartilages of the 
second and the fourth ribs. If the fluid be in 
large quantity, the regularity of the Impulse is 
lost, and its position is often altogether changed. 
A confused sort of tumbling motion only, at 
once uregular and unequal, is felt here and there 
over the precordial region, instead of the natural 
Impulse. 

But does—the student may inquire—a powerful 
Impulse necessarily indicate hypertrophy? No! 
Is, then, hypertrophy always accompanied with a 
strong impulse? Assuredly it is not ! 

In explanation of the negative to the former 
question, it may be stated that an aneurism of 
the descending, or even of the left side of the 
ascending aorta, may push the heart aside, and 
by dilating and producing partial absorption of 
the parietes, may communicate a powerful heaving 
Impulse to the part in which the natural Impulse 
is felt. 

In explanation of the negative to the second 
question, it may be observed, that, though the 
heart be powerful, and the parietes of the ven- 
tricles very thick and strong indeed, the action of 
the heart may be so hampered by the conse- 
quences of obstruction in the valves, and its con- 
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tractions may be so impeded, and so overpowered 
by fluid accumulated either within or without its 
cavities, as to be almost entirely mastered, and to 
be only just enabled to flutter a little, and thus to 
rid itself of a small portion of its load. Such, 
indeed, is very commonly the condition of the 
organ, in long-standing disease of the valves, and 
particularly in that of the mitral valve, when the 
nervous energy of the individual is considerably 
reduced; even though the muscular power of the 
heart, abstractedly considered, be much greater 
than in health. Such is commonly the condition — 
of the Impulse, in the last few days of the life of 
persons affected with disease of the valves, accom- 
panied with hypertrophy. If they do not die 
suddenly, as persons so affected frequently do, it 
may indeed be considered to be the natural ter- 
mination of such cases. 

A very large and powerful heart, therefore, may 
be accompanied by a very feeble, irregular, and © 
fluttering Impulse, and a very small and feeble 
heart, may be, and usually is, accompanied with 
a very smart and “ smacking ” one. 

It has been stated, (but whether it has been 
proved by inspection after death, or 1s only sur- 
mised, does not appear), that when adhesion of — 
the pericardium exists, without any disease of the 
heart itself, the situation of the Impulse is not 
changed, as it is in the healthy condition of the 
organ, and of its investing membrane, according 
to the varying position of the body ; and that this 
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immobility of the Impulse arises from the heart 
being by such adhesion tied down to the dia- 
phragm. Now, when the pericardium is ad- 
herent, there generally also exists disease within 
the heart itself, the consequence of which is 
the enlargement of the organ. Under such cir- 
cumstances it is sufficiently obvious that the 
situation of the Impulse is not so likely, as in the 
state of health, to be altered by any change in 
the position of the body, (by reason of the 
increased bulk of the heart); but whether, in 
simple adhesion of the pericardium, this presumed 
fixity of the organ really and necessarily occurs, 
‘my own experience does not enable me to decide. 


2. The Rhythm. 


Any moral impression, or any physical impedi- 
ment, which unnaturally excites the action of the 
heart, may at the same time disturb its Rhythm. 
Any suddenly supervening emotion of the mind, 
therefore, whether of joy, fear, or anger, may, in 
susceptible individuals, almost instantaneously 
alter its character. Persons whose temperament 
is naturally excitable, or those in whom it has 
become so from disease or anxiety, dyspeptics 
and valetudinarians, are especially liable to, what 
is called, nervous palpitation ; which is merely an 
excited action of the heart, accompanied with 
an unnatural Rhythm, and an unequal Impulse. 
The remote and exciting causes, therefore, of an 
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unnatural. Rhythm are very numerous. - Its 
proximate cause is an interruption of the regular 
successions of contractions and dilatations of the 
auricles and ventricles. One cavity contracts 
before its time, or another is dilated too quickly ; 
the natural series of actions is interrupted; the 
regular succession is broken. 

Such isan unnatural Rhythm. What, then, are 
the organic changes affecting the heart; what 
are the physical conditions of the organ which 
principally tend to induce it? In answer to this 
question, it may be replied, that the physical 
condition which interferes most with the equable 
flow of blood through the chambers of the heart; 
that the organic changes which in the greatest 
degree contribute to the interruption of the cir- 
culation through the organ, are most likely to 
produce an unnatural Rhythm. 

Among the most frequent causes, therefore, of 
an unnatural Rhythm, are diseases of the valves ; 
in consequence of which, the cavities behind the 
seat of obstruction become so distended with 
blood, and the ventricles thereby so hampered 
and fettered in their action, that they make various 
irregular efforts and ineffectual struggles to get rid 
of the load which oppresses them. This irregu- 
larity of the action, or unnatural condition of the 
Rhythm of the heart, occurs much more commonly 
in disease of the mitral valve, than of the other 
valves. ‘This fact is most probably explained by 
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disease of the mitral valve being more frequently 
accompanied with regurgitation than that of the 
other valves. Yet, even when the aortic valves 
do admit of regurgitation, an unnatural Rhythm 
does not so frequently accompany the complaint, 
in proportion to their number, as it does the 
imperfections of the mitral orifice. Upon what 
this difference depends it is not easy to determine. 

Another very frequent cause of an unnatural 
Rhythm is thinness, great dilatation, or weakness 
of the parietes of the ventricles; from which 
arises a similar incapacity of emptying their 
cavities as exists in diseases of the valves. From 
this cause also probably arises the irregular and 
defective action, with unnatural Rhythm, which 
often coexists with ossification of the coronary 
arteries; im consequence of which disease, the 
muscular structure of the heart is msufficiently 
supplied with blood, and imperfectly nourished. 

An unnatural Rhythm often arises also from 
large effusions into the pericardium, which pro- 
bably induce the irregular action of the heart 
by preventing the cavities being equably and 
sufficiently filled with blood. 

In all these cases the unnatural Rhythm may 
vary from a slight occasional irregularity to a 
perfect jumble of sounds, among which one can 
be scarcely, if at all, distinguished from another. 

It is unnecessary, as it would be futile, to 
attempt to describe the different alterations of 
the Rhythm which are occasionally met. Their 
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individual peculiarities are for the most part 
inexplicable ; and a detailed description of their 
varieties would be attended with no advantage to 
the student. 

One, however, 1s so peculiar as to require 
notice. This is the treble beat. The heart, on 
some rare occasions, 1s found to give rise to three 
sounds instead of two, as in the healthy condi- 
tion. It is, indeed, said that the sounds are some- 
times quadruple, but this fact I have myself never 
had an opportunity of witnessing. The treble beat, 
or sound, I have heard on many occasions. It has 
been composed of two short and one long sound, 
and may be represented thus—to-to-too, to-to-too, 
to-to-too. The origin of this peculiarity is un- 
certain ; but it appears to be most probably con- 
nected with the pericardium ; a slight and short 
rubbing noise arising from which either over- 
powers a portion of the first natural sound, and 
causes it to appear double, or occupies a portion 
of the interval. 


8. The Sounds. 


The sounds of the heart may be unnaturally 
increased, unnaturally decreased, or altogether 
abnormal in character ; in other words, the natural 
sounds may be louder or less distinct than in 
health, or they may be overpowered and con- 
cealed, or supplanted by morbid sounds, called 
murmurs. 

a. Increase of the Sounds.—It has been 
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already mentioned that the natural sounds of the 
heart may appear to be increased in resonance 
from the surrounding lung being consolidated, and 
becoming thereby a better conductor of the sounds. 
With these causes of the increased resonance of 
these sounds we have here nothing to do. Our 
present observations apply to the increase of the 
sounds dependent solely upon the heart itself. 

This condition is chiefly observed when, the 
valves being healthy, the chambers of the heart 
are dilated, or the parietes of the ventricles are. 
thinner than natural. The ordinary result of this 
change appears to be, that, while the flapping 
action of the valves is free, the contraction and 
dilatation of the ventricles is morerapid and smart, 
and that the agitation produced in the fluid which 
they contain is greater than in the natural con- 
dition of the organ. ‘The vibrations, therefore, 
communicated to the surrounding solids, is in- 
creased, and, from the thinness of the intervening 
barrier, is more readily communicated to the 
surface of the chest than in the state of perfect 
health. ; 

It is in such cases that what has been called 
the “back-stroke” is more particularly observed. 
This is, in truth, nothing more than a loud, clear, 
and flapping second sound, dependent upon the 
rapid dilatation of a large ventricle, and accom- 
panied with the sensation of a body retiring from 
the ear. 

KR 
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When the sounds are loud, as well as clear, 
enlargement of the cavities, as well as thinness 
of their walls, will generally be found to exist ; 
when the sounds are clear or shrill, without bemg 
particularly loud, the parietes are commonly thin, 
but the cavities are not dilated. 

The particular regions, to which the sounds 
of the heart are most commonly successively 
extended, have been previously mentioned, and 
need not, therefore, be again referred to in this 
place. 


b. Decrease of the Sounds.—A diminution 
of the natural sounds of the heart may arise 
from a great variety of causes. Anything which 
interferes with the free action of the heart itself, 
or impedes the free motion of its valves; any- 
thing which interrupts the full and free contrac- 
tion of the organ, and consequently decreases the 
easy and rapid backward flapping of the mem- 
branous curtains, tends, in an equivalent degree, 
to diminish the heart’s natural sounds. Over- 
distension of the organ, therefore, or effusion 
into the pericardium, from whatever cause arising, 
may produce this effect: stiffness or want of 
plancy in the valves themselves may, without 
giving rise to a murmur, be attended with a 
similar result. Morbid sounds, or murmurs, 
arising from one valve, may obscure the natural 
sounds arising from the others; and pericardial 
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murmurs, and bronchial rattles, may drown them 
altogether. 

It is also observed that an unnatural thickness 
of the walls, or simple hypertrophy, of the heart, 
causes the sounds to be less clear and loud than 
when the organ is perfectly healthy. The sounds, 
under such circumstances, may be more deep and 
full, but they are not so sharp and loud. The 
cause of this appears to be two-fold. In the first 
place, when the organ is thickened, the contrac- 
tion of the ventricle, though more strong; is less 
quick and sharp; it produces, therefore, a less 
rapid, though it may be a more tight, closure of 
the valves, and consequently excites less agitation 
in the particles of contained fluid, and less vibra- 
tion in the surrounding solids. In the second 
place, the thicker the parietes of the heart, the 
greater mass of solid matter is there to be moved 
by the vibrations, from which the sounds origi- 
nate ; the less perfectly, therefore, are they com- 
municated to the surface of the chest, from which 
they are actually more distant, in proportion to 
the thickness of fleshy substance through which 
they have to pass. Supposing then, that they 
were, as originally produced, of equal intensity 
or resonance to those existing in health, they 
might still reach the exterior of the chest, by 
which they are communicated to the ear, with 
diminished power,in consequence of the greater 
thickness of muscle through which they have to 
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be conveyed ; for nearly the same reason that they 
are not so distinct and loud in fat, as in thin, 
persons. 

It may be stated to be consistent with general 
experience, that a thick heart 1s accompanied with 
a powerful, heaving impulse, and with feeble or 
dull sounds; that a thin heart is accompanied 
with a smart, and smacking, but not strong, 
impulse, and with loud, or sharp sounds; and 
that a dilated heart is accompanied with a weak 
but diffused impulse, and with loud and exten- 
sively audible sounds. These observations have 
reference, of course, to the several specified 
conditions of the heart, independently of valvu- 
lar obstruction, or inordinate distension of the 
cavities. 


c. Abnormal Sounds or Murmurs. — The 
gentle current of a quiet stream, with a level 
bottom and even banks, passes on with but little 
ripple, and without noise. If, however, a large 
stone, or any other resisting body, be thrown 
into the stream, and, by projecting upwards from 
the bottom, cause considerable obstruction to the 
free passage of the water, various little eddies 
and undulations are observed upon the surface ; 
and if the fall be sufficiently great, or if, in other 
words, the current be sufficiently strong and 
rapid, a noise is produced by the agitation of the 
water thence arising: the quiet “ meandering 
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stream ” becomes a “ babbling brook.” If, again, 
instead of a large stone being thrown into the 
centre of the stream, a portion of its bank fall 
in, and be sufficiently resistant to constitute a 
decided obstruction to the free passage of the 
water, a similar ruffling and eddying of the 
surface will ensue, and a similar noise will, under 
similar circumstances, arise from the agitation of 
the water. But if the mass be so large, and the 
obstruction so great, as to dam up the water 
towards its source, and thus to impede the force, 
and diminish the rapidity, of the current, little or 
no noise will arise; or it will not arise until the 
back water has become gradually accommodated 
to the impediment to its downward progress, 
and the current has resumed its former strength 
and celerity. 

These observations in reference to the stream 
may not be in every respect, strictly speaking, 
illustrative of obstructions to the flow of blood 
through the heart and great vessels ; but they are, 
I believe, in the main perfectly applicable, and 
they will, I trust, contribute to render the succeed- 
img remarks both intelligible, and easily available 
at the bed-side. 

When the healthy blood passes through the 
healthy heart in a quiet stream, no noise results 
from its direct transmission. The valves of the 
large arteries are appressed to the sides of the 
vessels, and those between the auricles and ven- 
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tricles leave a space sufficient for the free passage 
of the blood. No obstruction exists; no inordinate 
agitation or eddying of the fluid is produced; and 
no noise results from the transit *. 

When, however, the valves become thickened 
by inflammation, as in endocarditis, they lose 
their pliancy and flexibility ; they do not set close 
to the walls of the vessels, and do not leave a 
free passage for the blood: when their surfaces 
are covered, partially or entirely, with plastic 
lymph, or their free edges are studded with minute 
granules or vegetations ; when they are puckered, 
wrinkled, stiffened, and corrugated, from the 
remains of old disease imperfectly repaired ; or 
when they are rendered unyielding and uneven 
by the deposition of atheromatous or ossific 
matter below the lining membrane ; when, indeed, 
any mechanical obstruction exists to the free 
passage of the blood through the apertures which 
are guarded by the valves, an unusual agitation is 
excited among the particles of the blood, which, 
if the rapidity of the current be sufficiently great, 
gives rise to a morbid sound, or “ murmur.” 
Of this character, and of similar origin, is the 
vast majority, at least, of morbid sounds or 
murmurs arising within the heart and large 


* The production of the natural sounds of the heart is not 
opposed to the correctness of this statement, as they, it must 
be recollected, arise not from the direct transmission of the 
blood, but from its being forced backwards. 
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vessels.—Let it, then, be recollected, that the 
natural sounds of the heart are produced by the 
flapping back of the valves, preventing the retro- 
grade movement of the blood, and that the morbid 
sounds, or “murmurs,” of the heart are pro- 
duced, at least generally, by the passage of the 
blood through the valves. 

The morbid character of the sounds may 
amount merely to an unusual harshness, and in- 
creased duration of the natural sounds, as some- 
times occurs in the very early stages of rheumatic 
endocarditis ; when, simple as it may appear, 
this harshness becomes a most important indica- 
tion of future mischief, and of more obvious signs 
of the malady too soon to make their appearance. 

Tt may be only a slight puff or whizzing noise, 
very accurately resembling that produced by the 
use of a pair of bellows—hence called “ bellows 
murmur, (“bruit de soufflet”); or it may be 
like that caused by rasping or filing wood — 
“rasping murmur,” (“bruit de répe”) ; or like 
that arising from sawing wood—« sawing mur- 
mur, (bruit de scie”) ; ox, finally, it may approach 
to the tone of certain musical instruments, as 
of a bass viol, a bassoon, or oboe — “ musical 
sound ” *. 

Are, then, these different sounds, it may be 

* Of the direct cause of the musical tone in certain diseases of 


the heart my own experience does not enable me to speak with 
certainty ; as in the four or five cases of the kind which I have 
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asked, characteristic of different states of disease, 
or are they all merely indicative of obstruction 
to the progress of the blood? Is the harshness 
of one sound dependent upon a rigid obstructing 
medium, and the softness of another sound depen- 
dent upon a pliable obstructing medium? Does 
the nature of the deposit materially affect the 
character of the murmur? Is it harsh and saw- 
like, with a bony deposit, and soft and bellows- 
like, with an albuminous deposit ? These ques- 
tions have been answered (it is presumed con- 
jecturallv) in the affirmative. My own individual 
experience necessitates a direct negative. It 
may, indeed, be pretty confidently asserted that 
the truth is the direct reverse, and that no such 
necessary connection, as, @ priort, might be 
deemed at least probable, is found in nature ; 
but that, on the contrary, soft murmurs coexist 
with hard deposits, and that harsh murmurs 
arise from soft deposits; that nothing can be 
determined as to the quality of the obstructing 
cause, from the character of the sound ; as weekly 


had an opportunity of examining after death, it has rather 
curiously happened that two conditions have existed, either of 
which might by possibility have given rise to it, or both of which 
might have contributed or have been necessary to its production, 
These two conditions have been, disease of the mitral valve and 
of the tendinous cords, and cellular adhesion of the pericardium 
to the pleura costalis. I believe, however, that the sound 
really arises from the vibration of the tendinous cords, or other 
parts of some of the valves, rendered tense by disease. 
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experience demonstrates that a very soft murmur 

may depend upon a rough bony valve, and that 

a harsh grating murmur may arise from soft 

vegetations, or have its origin in even a simple 

ulcerated opening through a valve. 

_ But is a murmur indicative of valvular disease 
capable of being referred to any particular valve, 
or does it merely imply obstruction somewhere ? 
Are there any signs by which the disease of one 
valve may be distinguished from the disease of 
another valve? If such signs really exist, what 
are they? In reply to the first question, it may 
be stated that certain peculiarities do, for the most 
part, accompany the disease of particular valves ; 
a brief sketch of the anatomical relations of the 
parts concerned will be requisite, previously to 
giving a satisfactory answer to the second and 
third questions. 

The valves of the pulmonary artery are situated 
almost exactly opposite the junction of the carti- 
lage of the third rib with the left of the sternum. 
The vessel passes forwards and to the left, but is 
soon directed backwards to be divided into its 
right and left branches. 
The aorta is at its origin partly covered by 
the pulmonary artery. One perpendicular section 

_ would divide part of the valves of both. But the 

aortic valves, taken as a whole, are about half an 

inch to the right of, and about the same distance 
lower down than, those of the pulmonary artery. 

The aorta, emerging from behind, passes in a 
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different direction from the pulmonary artery. 
It is directed upwards, forwards, and to the right, 

till it arrives near to the junction of the carti-, — 
lage of the second rib with the right side of the 
sternum ; when it crosses behind that bone to 
form the arch, and then dips downwards and 
backwards, and becomes the descending aorta. 

The mitral valve is situated nearly an inch © 
below those of the aorta, and extends considera- 
bly more to the left side. It is situated about 
opposite the space between the cartilages of the 
fourth and fifth ribs of the left side. The body 
of the left ventricle, to which it is attached, rests 
posteriorly upon the spine, the contents of the 
posterior mediastinum alone intervening between — 
them. 

The tricuspid valve is considerably to the right 
of, and anterior to, the mitral, and it is for the 
most part covered by the sternum. 

Now when these anatomical relations of the 
different valves are remembered, and when it is 
also recollected that the morbid sounds or mur- 
murs originate in the circulating blood, and that 
the vibrations therein excited are conveyed along 
its current, and are communicated to the solids 
by which it is surrounded, it will be easily 
understood, that the murmurs resulting from 
disease of the different valves, usually occur, or 
are most distinctly heard, in different parts of the 
chest. 

It may be then stated, as consistent with 
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theory, as well as with experience, that the 
murmurs resulting from disease of, or from ob- 
struction in, the pulmonary valve, are heard most 
distinctly opposite to the cartilage of the third, or 
to the interspace between the second and third 
ribs. It will be also understood, why they appear 
to be very superficial, to pass a short distance to 
the left, and then abruptly to terminate, or to 
diminish very considerably in their intensity. 

Diseases of the aortic valves are most com- 
monly accompanied with a sound, which appears 
to be less superficial than that arising from the 
pulmonary valves. It is most distinctly heard 
over the sternum, near to its junction with the 
third rib of the left side, or the space between 
the third and fourth ribs. It is heard, though 
with gradually decreasing intensity, in the course 
of the aorta, upwards and to the right; it often 
extends as high, or nearly as high, as the clavicle, 
and sometimes along the top of the sternum. 

The murmurs dependent upon disease of the 
mitral valve are ordinarily most distinctly heard 
opposite the junction of the cartilages with the 
fourth and fifth ribs; or immediately below the 
nipple. ‘They are not so plainly conveyed in the 
course of the aorta as those of the aortic valves; 
_ they are commonly audible in the axilla, and are 
very frequently heard on the left of the spine 
opposite to the sixth, seventh, and eighth dorsal: 
vertebre, or thereabouts; for it is scarcely pos- 
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sible, excepting in very thin persons, exactly to 
mark the particular vertebre in the dorsal region. 

Murmurs, resulting from disease or imperfec- 
tion of the tricuspid valve, are usually loudest 
over the central and lower part of the sternum. 
They are frequently audible at the scrobiculus 
cordis, but are not conducted in the course of the 
aorta, nor (I believe) heard in the back.* 

Such are the situations in which, and the cir- 
cumstances under which, the ‘“‘ Murmurs ” arising 
from disease of the different valves are generally 
heard most distinctly. Such may be said to be the 
ordinary rule. But, whether the fact arise from 
an alteration in the relative situation of the 
different parts of the heart, produced by enlarge- 
ment and distension, or from other causes, it is 
assuredly a rule liable to occasional exceptions, 
and to exceptions moreover which are not always 
easily to be explained by examination of the body 
after death. There are, however, many circum- 
stances in connection with other physical signs, 
and with the general symptoms, which tend very 
materially to facilitate the diagnosis of the dis- 
eases of the different valves: but upon these it is 
not now my province to dilate. 

Hitherto those murmurs, which arise from the — 


* Disease of the tricuspid valve, independent of more 
extensive mischief in the Mitral or the Aortic valves, is so 
rare, that it cannot perhaps be positively stated, what are the 
especial physical signs of that particular affection. 
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direct, or forward progress of the blood, have 
been alone referred to. But it often happens 
that the valves are so stiffened and crumpled, so 
contracted and shortened, or that the openings, 
which it is their peculiar province to guard, are 
so enlarged, that the valves are incompetent to 
close them; or that, as the result either of rent 
or of ulceration, an aperture exists in one or 
other of the valves, which admits of the backward 
passage of the blood. Under any of these cir- 
cumstances a portion of the blood, upon the 
occurrence of the diastole, returns into the cavity 
from which it had been propelled by the systole. 
If then the imperfection exist in the tricuspid or 
mitral valve, part of the blood returns into the 
auricles on the contraction of the ventricles raat d 
the imperfection exist in the sigmoid valves, part 
of the blood returns into the ventricles on the con- 
traction of the large vessels. In its return, the 
blood passes over a rough surface, or through a 
contracted space. The space may be absolutely 
contracted, or it may be contracted only compa- 
ratively with the size of the cavity to which it is 
the mode of access. The backward passage of 
the blood, through this space, may, and fre- 
quently does, give rise to such agitation among 
the particles of the fluid, as to produce sounds, 
similar to those which have been referred to as 
resulting from the direct passage of the blood 
through an obstructed valvular opening. There 
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are, therefore, “ Murmurs of regurgitation,” as 
well as “ Murmurs of obstruction.” 

Murmurs, then, may arise from the: direct pas- 
sage of the blood through a contracted valve ; 
they may arise from the retrograde motion of 
the blood, through an imperfect valve ; or they 
may arise from both causes combined. When a 
murmur arises from the direct passage of the 
blood through one valve, and the retrograde 
motion of the blood through another valve, 
though the cause be double, the murmur appears 
almost universally to be single, because they occur 
at the same time. When, on the contrary, a 
murmur arises from the direct passage, and also 
from between the retrograde motion, of the blood 
through the same valve, or the same pair of 
valves, the murmur is double because it occurs 
at different times. 

If the student bear these observations in mind, 
and reflect upon the circumstances upon which 
they are founded; if he recollect the origin of 
murmurs, obstructive and regurgitave, and at the 
same time remember the action of the heart, and 
of its valves, he will easily understand the follow- 
ing illustrations, and will I believe be capable of 
unravelling most valvular murmurs. Exceptions 
of course will occur to him, as exceptions occur 
to the most experienced ; but to the one as to the 
other they will be only exceptions to a very 
general rule. 
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When regurgitation takes place through the 
aortic valves, the disease giving rise to which 
does not in any material degree produce obstruc- 
tion to the direct current of the blood, a murmur 
is heard most distinctly over the sternum, oppo- 
site to the third rib ; it occupies the time or place 
of, and often entirely conceals, the natural second 
sound of the heart; though the second sound 
may be sometimes indistinctly heard together 
with it between the cartilages of the second and 
third rib, upon the left side. 

When both obstruction exists in, and regurgi- 
tation takes place through, the aortic valves, a 
double murmur, or “ see-saw” sound is heard 
over the sternum, opposite the third rib, and 
passes upwards in the course of the aorta, but 
gradually decreases in power, as the stethoscope 
is farther and farther removed from the situation 
of the valves. Should the same double murmur, 
or “see-saw ” sound, occur opposite the second 
intercostal space,—should the murmur be pretty 
much confined to that situation, and not follow 
in any degree the course of the aorta,—it may be 
presumed, rare as, comparatively speaking, is the 
affection, that obstruction exists in, and regurgita- 
tion takes place through, the pulmonary valves. 

When a murmur, which accompanies, or occu- 
pies the time and place of the first sound of the 
heart, is most distinctly heard below the nipple, 
is audible in the axilla, and in the left inter- 
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scapular region close to the spine, or over the 
bony column itself ; when it gradually diminishes 
in power as the stethoscope is removed from these 
localities ; and when it is not at all, or only very 
imperfectly, conducted along the course of the 
aorta, it may be presumed, that regurgitation 
takes place through the mitral valve. ‘This re- 
gurgitation, however, it must be ever borne in 
mind, may oceur through the mitral valve, and 
through other valves, in consequence either of 
the valves themselves being diseased and con- 
tracted, and thereby unfitted to perform their 
natural function in closing their respective aper- 
tures, or of the apertures being dilated, and: the 
valves, though healthy, being consequently inca- 
pable of doing so. 

Supposing, then, that a loud murmur occupies 
the time of the first natural sound, is equally loud 
behind the sternum, opposite the third rib, and 
below the nipple; that it follows the course of 
plood in the aorta, and is also distinctly heard 
near the spine, opposite to, or rather below, the 
angle of the scapula—what, according to the 
preceding statements, may be presumed to be 
the probable nature of the affection ? If the 
student reflect, he will reply, ‘‘ Probably direct 
obstruction of the aortic valves, and regurgitation 
- through the mitral valve.” 

It must surely be unnecessary to illustrate this 
subject farther. Let the student reflect upon 
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these examples—let him, as it were, follow them 
home—let him see, and fully appreciate, “ the 
why and the wherefore” of each case, and I 
believe he will be capable of making out most of 
the instances of murmurs, or morbid valvular 
sounds, which occur under his notice. 

He will be greatly facilitated in doing this, by 
the recollection, that valvular disease on the 
right side of the heart is exceedingly rare, com- 
paratively with that of the left side, and that a 
direct murmur of the mitral valve is by no means 
common, and therefore that murmurs connected 
with the mitral valve arise, in the great majority 
of cases, frum regurgitation. 

These statements may be perhaps considered 
of sufficient importance, ‘in reference to diagnosis, 
to be repeated in a somewhat different form.— 
Valvular disease exists much more frequently 
upon the left than upon the right side of the 
heart, and, even when present upon the right side, 
almost always exists to a greater extent upon the 
left side—Murmurs connected with the mitral 
valve arise much more frequently from regurgita- 
tion, than from obstruction to the direct passage 
of the blood. As a rule, therefore, though like 
most other rules it is liable to many exceptions, 
it may be generally considered, that murmurs, 
arising from valvular disease, proceed from. the 
left side of the heart, and that, if synchronous 
with the diastole of the ventricle, they arise 
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from regurgitation of the blood through the aortic 
valves. 


But do murmurs necessarily indicate either 
obstruction from valvular disease, or regurgitation 
from valvular imperfection? Is valvular disease . 
always accompanied by murmurs? Both these 
questions must be answered in the negative. 

Morbid sounds, resembling murmurs, may in 
the first place arise from diseases of the peri- 
cardium. These will be separately considered 
hereafter. 

But as, in the case of the stream previously 
referred to for the purpose of illustrating morbid _ 
sounds, any solid substance of sufficient density, 
which encroaches upon the channel by projecting 
from its banks, may, like a solid body placed in 
the centre of the current, produce a strong ripple 
or eddy, and give rise to a liquid rustling sound ; 
so any substance projecting inwards from the 
parietes of the heart, or from the coats of the 
large vessels, or so compressing them as materially 
to encroach upon the channel through which the 
blood passes, necessarily gives rise to an agitation 
of the fluid, similar to that resulting from ob- 
struction in the valves, and may, therefore, like it, 
give rise to a variety of murmurs. 

Aneurism, independently of the local pressure 
which it, as a tumour, exerts upon the heart, 
and other diseases of the aorta, may also give 
rise to murmurs. 


AUSCULTATION. 219 


When the stethoscope is pretty firmly pressed 
upon a large artery, as the abdominal aorta, 
the axillary, the femoral, or the carotid, so as 
partially and locally to obstruct, but not to stop, 
the current of the blood, a whizzing noise or 
bellows murmur is constantly heard, which is 
synchronous with the systole of the ventricle. 
This evidently arises from the increased agitation, 
caused by the obstruction among the particles of 
the fluid, being communicated to the walls of the 
vessel, and thence through the stethoscope to the 
ear. Such a sound, created by the examiner 
himself, has often given rise, and may, with the 
incautious, still give rise, to the incorrect supposi- 
tion of the presence of aneurism. It may indeed 
prove a source of fallacy to the most careful and 
circumspect. Nor can it be regarded as sur- 
prising that such should be the case, when it 
is recollected that the sound of an aneurism is 
often very similar, if not absolutely identical, and 
that it arises from a precisely similar cause, viz. 
obstruction to the current of the blood. 

Like the pressure of the stethoscope, the 
pressure of a tumor, as of an abscess, or of 
malignant growth, upon the course of a large 
vessel, may produce a murmur, and may thus 
very exactly simulate an aneurism. 

The mere dilatation of a vessel does, I believe, 
not give rise to a murmur; nor does the entrance 
of blood into an aneurismal pouch necessarily 
produce a whizzing noise. But if the dilated 
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vessel have its lining membrane roughened ; if it 
be studded with atheromatous or ossific matter ; 
and if this roughening, or this deposit, exist to 
such an extent as materially to interfere with the 
free passage of the blood, then a turmoil, agitation, 
or eddying, is excited in the current, like that of 
arapid stream with a rough bottom; and such 
vibrations of the coats of the vessel are produced, 
as constitute a bellows murmur, or sometimes a 
harsher sound. 

If an aneurism press not upon the calibre of 
the vessel from which it arises, or upon that of 
any other vessel of large size; if the opening, 
by which the blood enters the pouch, be as large, 
and as direct, as that by which it passes along the 
parent trunk ; if, in fact, there be no obstruction, 
direct or indirect, to the passge of the blood, no 
morbid sound will be produced. But if the 
converse of this exist; if, that is to say, the 
aneurism do press upon the vessel from which it 
arises, or upon some other vessel; if the opening 
by which it communicates with the artery be not 
large, or be oblique; so that obstruction does 
exist either to the direct passage of the blood, or 
‘to its admission into the aneurismal sac, then will 
be produced the indications of such obstructions ; 
a whizzing noise will then arise, or some other — 
morbid sound will be excited. 

Aneurism, or other disease of either the ascend- 
ing aorta, or of the arch of the aorta, may, there- 
fore, give rise to sounds very similar to, if not 
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identical with, those arising from obstruction in 
the valves. They may, however, be very generally 
distinguished by their position, by their superficial 
character, and by the general symptoms or local 
signs, which result from pressure. 

Aneurism of the descending, and even of the 
ascending aorta, may give rise to sounds below 
the nipple, or in the back, or in both situgtions, 
So as very exactly to resemble the morbid sounds 
arising from regurgitation through the mitral 
valve. The diagnosis in such cases is often a 
matter of extreme difficulty. It can, indeed, be 
rarely determined with positive certainty, unless 
the aneurism project externally. 


Anemic Murmurs.—In certain states of the 
system, or, it may be, with certain conditions of 
the circulating fluid, as in chlorosis, or in anemia 
from hemorrhage, or from other causes, murmurs 
frequently arise from the passage of the blood, 
independently of absolute disease of the heart or 
great vessels. These are termed anemic murmurs, 
or “chlorotic brutts.” 

They are ordinarily of the softer kind, and 
resemble the blowing of a pair of bellows (“ bruit 
_ de souffiet”’), but they are sometimes quite harsh, 
and resemble the rougher morbid sounds, as that 
of filing or sawing (“bruit de rape and bruit 
de scie”’) 

They are very generally supposed to be con- 
fined to the aortic openings. This is certainly a 
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mistake. They are most assuredly very fre- 
quently connected with the pulmonary artery, in 
which murmurs, quite independent of any disease 
of the vessel, or of its valves, are far from un- 
common. 

Murmurs often arise from some body pressing 
upon this vessel; as a solid mass, the result of 
pleurisy, of pneumonia, or of phthisis, or en- 
larged bronchial glands, abscesses of the anterior 
mediastinum, &e. &. The murmurs frequently 
also coexist with chlorosis, or with other forms of 
anemia. Are these latter murmurs, then, whe- 
ther in the pulmonary artery, or in any other part 
of the circulating system, to be distinguished 
with tolerable certainty from morbid sounds, the 
result of organic obstruction within, or without the 
heart or large vessels ? 

Generally speaking, they may, I believe, be 
distinguished from each other: but they certainly 
cannot always be so; and never with absolute 
certainty by the mere character of the murmur 
alone. There are, I feel assured, some examples 
of these anemic murmurs, which can be proved 
to be simply functional, and not to arise from 
organic disease of the heart or its vessels, or from 
pressure upon them, only by the results of treat- 
ment. 

Let, then, the student be careful not to assert 
too confidently that a patient, on the one hand, 
has organic disease of the heart, or great vessels, 
merely because he has a harsh murmur over the 
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aorta, an occasionally irregular rhythm, and a 
vibrating pulse, which usually coexist with an 
anemic condition of the body; or he may cause 
unnecessary alarm and anxiety ; nor let him, upon 
the other hand, too hastily determine, that, because 
a murmur is soft, and his patient is an hysterical 
girl, with a pale face, and is subject to leucorrheea, 
and to amenorrhea, that she has no organic 
disease ; or some day, to his great surprise, grief, 
and mortification, and possibly also to his dis- 
grace, he may find she has died suddenly with 
diseased heart. 

Anmic murmurs, however, it may be stated, 
are very local, and are generally pretty much 
confined to the situation of the sigmoid valves, 
either aortic or pulmonary, or both ; they do not 
follow the course of the large vessels go fully, or 
so frequently, as do the murmurs arising from 
disease of the valves, or of the arteries ; they 
occur only during the systole of the ventricles ; 
and, as they cannot arise from regurgitation 
through the mitral valve, they are not heard very 
distinctly below the left nipple ; they are always, 
so far as I know, accompanied with a smart 
smacking impulse; they generally disappear for 
a time while the individual is quiet, mentally as 
well as bodily, if by that quiet the heart assume 
anatural impulse ; and they are always diminished, 
and generally disappear entirely, under suitable 
treatment. 


224 AUSCULTATION, 


The origin of these anemic murmurs has 
latterly been very generally attributed to a watery 
condition, or a dimmution of ordimary viscidity, 
of the blood; in consequence of which it is 
believed that the particles of the flurd move more 
easily over each other, are therefore more freely 
agitated, and thus give rise to the vibrations 
which produce the murmur. This may have 
some, and perhaps an important, influence in 
produeing them. 

But there are other circumstances whieh also 
appear to play an important part in their causa- 
tion. The principal of these is the remarkably 
quick and sudden contraction of the ventricles ; 
in consequence of which the fluid contents of the 
cavities are propelled through the comparatively 
small area of the mouths of the large arteries in 
a shorter time than during the leisurely contrac- 
tions of health, or the frequent, but not sudden, 
contractions existing in some other forms of dis- 
ease. Though, therefore, no actual contraction 
exists, an obstruction is practically produced by 
the increased velocity with which the blood is 
propelled, through the aortic and pulmonary 
openings. The inereased agitation in the fluid 
thence arising, it is at least probable, has a 
principal part in the production of anemic 
murmurs. 

If the heart beat quietly, and the impulse be 
natural, however decided the pallor of the face, 
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and whatever the watery condition of the blood, 
no murmur, I believe, exists when no mechanical 
obstruction is present. 

It is also possible that the quantity of the 
circulating fluid is decreased in such cases, in 
addition to its quality being altered, and that 
while, by the elasticity of their coats, the arteries 
are capable of accommodating themselves to the 
diminished quantity of the fluid, the cavities of the 
ventricles retain their normal capacity, and that 
on this account an absolute, as well as a compara- 
tive obstruction, may exist to the transit of the 
blood. 

Concurrently with these anemic murmurs at 
the origin of the large arteries, there is often 
heard, upon the application of the stethoscope to 
the side of the neck, a curious sort of humming 
noise, which ceases when firm pressure is exerted 
upon the jugular vein at a point above that on 
which the end of the stethoscope is placed. It 
is continuous, not intermittent like the arterial 
murmur, and is therefore sometimes called the 
“continuous humming,” as well as the “ venous 
murmur “—“ bruit de diable,” &e. 

It most probably depends upon partial obstrue- 
tion to the quickened flow of blood through the 
veins. Strong pressure causes it to cease: but 
without pressure, dérectly or indirectly applied, 
it is, I believe, never heard. Like the anemic 
murmur of the arteries, it is supposed to be assa- 

L2 
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ciated with a watery condition of the blood, 
and it is, we are told, a frequent, if not a constant, 
attendant upon that state of the system with which 
such a watery condition of the blood is a con- 
comitant. 

This statement is not made from my own 
observation, but if true, the venous hum may be 
perhaps considered a useful assistant imdication 
of the anemic state. 

But great obstruction to the blood may, as has 
been previously hinted, exist; extensive disease 
may be present in the valves of the heart, or in 
the large arteries, and yet no murmur may be 
heard. This arises from circumstances which - 
may be, as they have already been partially, illus- 
trated by the stream, in which a certain rapidity 
of the current is necessary to produce such an 
agitation of the water as will give rise to sound. 
Though the bottom of a rivulet be very uneven, 
and its banks exceedingly irregular, yet if the 
eurrent be not tolerably strong, little or no ripple 
will be produced, and no sound will be generated. 
{t is just so with the blood ; rapidity of the 
current of the blood, as well as obstruction 
thereto, 1s necessary to produce such an agitation 
among the particles of the fluid as will give rise 
to sound. , 

Hence it often happens that a heart with ex- 
tensive disease of the valves may be without 
murmur while the patient is quiet, and the circula- 
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tion is slow ; though immediately the circulation is 
accelerated, either by physical exertion or by mental 
emotion, a murmur becomes distinct. Hence, 
also, it happens, that when the cavities of the 
heart become greatly distended, in consequence 
either of the magnitude of the obstruction, or of 
defective nervous power, the ventricles are fre- 
quently incapable of acting upon and propelling 
their contents with sufficient force to produce a 
murmur. ‘The channel is irregular enough, but 
the rapidity of the current, and of the resulting 
vibrations, are not equal to the generation of 
sound. Hence, likewise, it arises, that when fluid 
is present to a large amount in the pericardium, 
the heart may be so oppressed with the accumula- 
tion upon its exterior, that, though great obstruc- 
tion exist within, no murmur is produced. Thus 
it will be often observed that when the obstruction 
is greatest, the murmur, if even it be heard at all, 
is very feeble ; and that. when the obstruction is 
small, the murmur is very loud; thus also, in 
persons who, for weeks and months, and even 
years, have presented notably morbid cardiac 
sounds, these sounds, if the individuals are not 
carried off suddenly, very frequently, or perhaps 
even generally, cease altogether some days before 
death. 

The cause of this, as before stated, is either 
that the heart does not contract with sufficient 
power, or, if it act foreibly, that it cannot act 
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upon, and propel through the contracted orifices, 
the large quantity of blood which distends its 
cavities with a rapidity sufficient to give mse to 
sound. 

Let, then, the student ever bear in mind the 
truth, that mere obstruction is not in itself suffi- 
cient, but that a certain force or rapidity of the 
circulation must be necessarily combined with that 
ebstruction, to give rise to morbid endocardial 
sounds. Murmurs may exist without any obstrue- 
tion of an organic kind; but without a certain 
degree of force im the circulating current they 
cannot exist. 


Pericardial Murmurs. — The movements of 
the heart in the pericardium, when it is healthy, 
are not accompanied with any sound. The folds 
of the glistening and slippery membrane, like 
those of the pleura, ghde over each other without — 
noise. But when the surface of the membrane 
is rendered rough by inflammation; when solid 
or semi-solid plastic lymph is effused upon one 
or other of its folds, the smooth gliding motion 
ceases, attrition occurs, and a superficial rubbing 
noise is heard ever the pericardial region upon 
each motion of the heart. This is “pericardial 
rubbing,’ ‘‘ exocardial murmur,” or “ /rotte- 
ment.” 

It may exist m, and be confined to, a small 
space ; or, commencing locally, it may gradually 
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extend over the entire surface, or it may simul- 
taneously appear over the whole, of the membrane 
at once. 

As the fiuid of pleunsy removes pleuritie 
rubbing, so the intervention of fluid between the 
roughened surfaces of the pericardium prevents 
their attrition, and most commonly removes the 
rubbing sound. . 

Under such circumstances the sound may 
gradually disappear from below upwards, like 
that of pleurisy, as the fluid accumulates; and, 
after its entire eessation, it may gradually reappear 
from above downwards, as the fluid becomes: ab- 
sorbed, and beeome again audible over the entire 
surface occupied by the pericardium. 

When only a thim layer of fluid exists im the 
serous sac, the rubbimg noise may, after its tem- 
porary cessation, be sometimes made to reappear 
in certain situations by altermg the position of 
the body, and thus causing the effused fluid to 
gravitate to the lewest part of the bag, and te 
leave the uppermost surfaces comparatively dry. 
It may also, under-similar circumstances, be ocea- 
sionally reproduced by strong local pressure of 
the ear or stethoscope ; by which the two- surfeces: 
of the membrane are brought ite econtaet by the 
fluid being squeezed away from the part to whieh. 
the pressure is applied. 

After entire absorption of the fluid, the two 
layers of the membrane commonly adhere, when 
the rubbing noise of course ceases. But some- 
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times the absorption is incomplete, or other 
causes prevent the adherence of the two layers of 
the membrane, the surfaces of which continue 
permanently roughened. The pericardial rubbing 
consequently remains behind, and, unless a fresh 
attack of inflammation occur by means of which 
adhesion is produced, or a fresh effusion of fluid 
takes place which separates one layer from the 
other, it becomes permanent. 

The character of the deposit, in the process of 
time, becomes altered. It may consist of non- 
plastic lymph; it may be converted into a hard 
tough substance, approaching the consistence of 
fibro-cartilage, like the lining of a calf’s mouth ; 
or it may consist partially of fluid, and partially of 
cellular membrane. The sound, which results 
from the attrition of the two surfaces, varies ac- 
cordingly. It may be asimple rubbing, “‘frotte- 
ment ;” it may resemble a harsh grating or scraping 
noise, “ raclement ;” it may simulate precisely the 
creaking of new leather, “ cracquement de cuir ;” 
or, finally, its character may very nearly approach 
the bellows murmur of the valves, ‘‘ druit de 
souffiet.” 

Is then a pericardial sound always to be dis- 
tinguished from an endocardial or valvular mur- 
mur? Can it always be positively stated—this 
is a pericardial rabbing, and that is an endo- 
cardial murmur? ‘This is inside the heart, and 
that is outside the heart? By experienced aus- 
cultators it may indeed be generally so stated, 
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but I believe not always. For myself, at least, I 
must confess that [ am sometimes in doubt, and 
moreover sometimes wrong, in my conjectures 
upon this question. The pericardial rubbing 
occasionally so closely approximates, in character 
and situation, the valvular murmur; it appears 
indeed, as regards the sound, so perfectly iden- 
tical with it, that I hesitate before I give an 
opinion, or I feel compelled to acknowledge my 
inability to form one. These are, however, ex- 
ceptive cases, and they constitute very rare excep- 
tions to a very general rule. 

What, then, it may be inquired, are the especial 
characteristics of pericardial sounds? They are, 
or commonly appear to be, more superficial than 
even pulmonary or aortic murmurs ; they approxi- 
mate more to a rubbing or grating noise than the 
endocardial murmurs, which have more of a 
blowing or whiffing character ; they ordinarily 
occupy the period of both the diastole and the 
systole of the ventricles, and very commonly also 
a portion of the interval or pause; they are, in 
fact, less decidedly intermittent than the valvular 
murmurs, and often afford the impression of a 
circular rubbing motion, like that of a mullar 
used in grinding paint, rather than of the puff or 
whizz of a valve; they are more localized— 
z.e. they extend beyond the surface, by the 
attrition of which they are produced less than, 
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and do not follow the course ef the blood so 
much as, valvular sounds. 

Though then, it is acknowledged, that it is 
not possible to state with absolute certainty, 1 
all eases of old standing disease, ‘“* This i 
a pericardial rubbing,” and “that is an endo- 
cardial murmur;” yet the eases in which this 
difficulty oceurs are on the whole very rare; the 
sounds are ordinarily sufficiently distinct to a 
person with a moderately good ear. So distinct, 
indeed, are they on some occasions, that im cases 
of acute endocarditis accompanied with pericar- 
ditis, the experienced auscultator can often in the 
first place detect the endocardial murmur, and 
then the gradual supervention of pericardial 
rubbing, when the two sounds may be heard at 
the same time :—he can then observe, that, as the 
pericardial effusion increases, the rubbing be- 
eomes so loud as to drown the feebler sound of | 
the valves,—that it then gradually decreases as 
the plastic matter becomes partially absorbed, and 
that the two sounds are again heard in combina- 
tion ; till at length adhesion of the pericardium 
takes place, when the endocardial! murmur be- 
eomes again, as it was in the first instance, pure 
and unalloyed. 


Miaed Murmurs.—Independently of the com- 
bination of sounds, which has been just referred 
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to, there are some other irregular sounds of the 
heart, which require a brief notice, and which 
have been deferred to this place, m consequence 
of their being dependent upon affections of other 
organs conjomtly with the heart. 

Tt occasionally happens, that, though the peri- 
cardium is adherent, or quite free from disease, 
the pleura which is in contact with its exterior 
becomes inflamed, and roughened. Under such 
circumstances, though the motions of the heart, 
in its proper serous membrane, give rise to no 
noise, the attrition of the two surfaces of the 
roughened pleura does. | 

This sound eannot be always with certainty 
distinguished from the proper rubbing of peri- 
earditis. It may, however, be sometimes distin- 
guished by the following circumstances. When 
the lungs are inflated, they press with more force 
against the heart bag, than when they contain a 
less amount of air. A fresh surface also of the 
pulmonary pleura is probably brought in contact 
with that covering the pericardium durmg inspi- 
ration. The eonsequenee of this is, that the 
rubbing noise dependent upon the action of the 
heart against the roughened pleura, is sometimes 
only heard, and is generally most distinctly heard, 
during the inspiration, It possesses, therefore, a 
double synchronism. It keeps time with the 
respiration, and with the heart also; it disappears 
or decreases during the expiration, and reappears 
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or increases with each act of inspiration; yet, 
when occurring, it coincides with each pulsation 
of the heart. 

Similar to the preceding, in many respects, is 
another sound. This, however, differs in being 
endocardial, while that, though not pericardial, is 
strictly speaking exocardial. It is a valvular 
sound, a pure bellows murmur, “ bruit de soufflet,” 
which, though audible during the inspiration, and 
during the inspiration only, is perfectly synchro- 
nous with each systole of the ventricle. It is, as 
far as I have observed, almost always audible 
over the valves of the pulmonary artery. Jt may 
be supposed to arise from the small additional 
pressure, caused by the inflation of the lungs, 
being sufficient under peculiar circumstances to 
create such an obstruction to the progress of the 
blood, as to give rise to asound. How, as it exists 
in some few cases, and in very few cases only, 
the simple inflation of the lung is capable of 
producing this effect, I must confess [ do not 
understand. 

It occasionally happens, also, that a gangrenous, 
a phthisical, or a pneumothoracic cavity is situated 
in the immediate vicinity of the heart, and that 
by each impulse of the organ an agitation is 
produced in the gaseous and fluid contents of 
that cavity. 

Two such cases only have occurred in my ex- 
perience. In both, the sound was very peculiar, and 
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in both the precise physical conditions, which after 
death were found to have given rise to the sound, 
were predicted during life. In both the noise 
was very similar. It occurred during the dila- 
tation as well as during the contraction of the 
ventricles, and evidently arose from the impres- 
sion made by the stroke of the heart upon the 
sides of the cavity, and the agitation produced by 
that impression in its mixed fluid and gaseous 
contents. The noise may be perhaps best com- 
pared to that produced by dashing a spoon into 
a basin of porridge, or of hasty pudding, and 
may be pretty accurately represented by the 
syllables ‘‘ blob blob—blob blob.” I never heard 
a similar sound produced by the heart. When 
once heard, I imagine it could not be mistaken ; 
nor indeed do I believe, that it could be well 


' mistaken though it had never been heard before 
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MENSURATION, OR EXAMINATION BY 
ADMEASUREMENT. 


MENSURATION is assuredly at once the least 
important, and the least satisfactory mode of 
physically examining the chest. In most dis- 
eases it is of no use whatever, and even when it 
is apparently most applicable, its employment 
rarely affords results which are perfectly satis- 
factory. It very frequently happens, that a side, 
which to the eye is evidently bulging and mis- 
shapen from the presence of fluid, or other con- 
sequences of disease, is found upon admeasure- 
ment to be scareely, if at all, larger than the 
opposite and healthy side. 

The various modes formerly employed of deter- 
mining the capacity of the chest, by measuring 
the quantity of air a person takes m, or exhales, 
by a natural, or foreed inspiration, or expiration, 
are now rarely had recourse to. ‘The simple 
capacity of the cavity cam be as well ascertamed 
by Inspection of its form and proportions as by 
any other method. It is indeed true, that, to- 
gether with a large and round chest, the quantity 
of air which can be inspired may be compara- 
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tively, or absolutely, small; yet this fact also may 
be estimated, with accuracy sufficient for all prac- 
tical purposes, by watching the amount of elevation 
of the ribs, and the general expansion of the whole 
cavity, upon a deep inspiration. 

Of the mode of examining the comparative 
depth of the two sides of the upper part of the 
chest, in suspected, or in the early stage of, 
phthisis, by means of instruments, I must acknow- 
ledge that I have no experience. I have never 
employed them, because I have never felt need of 
them. I cannot but believe that, with a quick 
and correct eye, and a sensitive touch, they are 
unnecessary. From my own experience of other 
modes of mensuration, indeed, I am quite satisfied, 
that a slight flattening, or sinking, of one or 
other of the infra-clavicular regions, might be 
sufficiently obvious to the eye, and that the im- 
perfect elevation of one side might be sufficiently 
appreciable by both the eye and hand, though 
neither might be indicated by the employment of 
instruments. Still, J must repeat, that of the use 
of callipers as instruments for measuring the 
comparative size of the two sides of the chest, I 
have no experience. I may therefore be, perhaps, 
considered unqualified to form an opinion of their 
supposed advantages. 

Mensuration is principally available, as a means 
of diagnosis in diseases of the chest, in the case of 
inflammatory, or of other effusions into the pleura. 
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It has been already stated more than once, that 
the first mechanical result of fluid effused into the 
pleura is to compress the spongy tissue of the 
lung, and that, supposing the lung to be free from 
adhesions to the costal pleura or the diaphragm, 
and to be otherwise healthy, as the quantity of 
fluid increases, a corresponding portion of air is 
usually squeezed out of the organ; till it is at 
length reduced to a small dense mass closely 
pressed against the spine. The mediastinum is 
at the same time pushed over to the opposite side 
of the chest. It is then, but ordinarily not till 
then, that the less yielding parietes of the chest 
begin to be enlarged,—it is then, therefore, but 
commonly not till then, that mensuration becomes 
effective as a means of diagnosis of effusion into 
the pleura. One side of the chest, therefore, may 
be quite full of fluid, without any appreciable 
enlargement. It is not until it becomes, what 
may be said to be, more than full, that the ribs 
begin to be expanded, or the intercostal spaces 
begin to bulge. : 
But it must be ever borne in mind, that one side 
of the chest may be enlarged without any fluid 
existing in the pleura,—as from aneurism, from 
malignant disease of the lung, of the liver, or 
spleen, and from other morbid growths, as well as 
from local emphysema the product of local obstruc- 
tion. It must also be remembered, that the pleura 
may, on the other hand, be quite full of fluid, and 
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may yet be not only not larger, but even smaller, 
than the opposite or healthy side. After one or 
more attacks of pleurisy, a portion of the fluid 
may have been absorbed, and, from the lung being 
firmly bound down by adhesion, and therefore in- 
capable of expansion, the ribs may have fallen 
in, and the side have consequently become de- 
creased in size in proportion to the amount of 
fluid removed. 

Mensuration, then, should not only never be 
considered as a determinate mode of deciding 
upon the presence of fluid in the pleura, when 
taken alone ; but it should ever be regarded ag of 
comparatively little value in confirming the diag- 
nosis of its presence, derived from other sourees, 
or dependent upon other modes of exploration. 

This is more especially necessary to be con- 
sidered where the operation of paracentesis is 
contemplated. For if, in a case of urgent dysp- 
nea threatening immediate suffocation, the cause 
of which is supposed to be connected with effusion 
into the pleura, the trochar were plunged into 
the larger side, considered, on account of its size 
alone, to be the diseased side, it would not un- 
frequently happen that the healthy side would be 
punctured ; the not improbable result of which 
might be, that the healthy lung would be collapsed 
by the admission of air into the pleura, and the 
patient fall dead at the operator's feet. 

This has already happened more than once 
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from a mistake in regard to percussion, similar to 
that which is now contemplated in reference to 
mensuration. The more dull was incorrectly sup- 
posd to be the diseased side, and to be filled with 
fluid, while, in truth, it possessed its natural degree 
of resonance, and only appeared to be dull in con- 
sequence of the tympanitic resonance of the oppo- 
site side, which resulted from pneumothorax which 
was the real cause of distress. The trochar was 
introduced, the air rushed in, the healthy lung was 
collapsed, and, that of the other side being already 
collapsed, the patients immediately dropped down 
dead. Hence arises the very important practical 
rule, never to introduce the trochar into one side 
of the chest supposed to be diseased, unless it 
has been previously ascertained that the lung 
of the opposite side, if it be not absolutely 
healthy, is, at least, capable of carrying on the 
respiration. , 

It has been frequently stated, as if it were of 
constant occurrence, that the side is enlarged 
in pneumothorax. It is true that it may be 
enlarged ; but it may be also smaller than natural, 
and it may be of the same dimensions as the 
opposite one. ‘There is no yule which can be in 
this respect depended on. 


Mode of measuring the chest.—The simplest 
and best method of measuring the comparative 
size of the two sides of the chest appears to be 
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the following :—A piece of tape is passed round 
that portion of the chest especially selected for 
admeasurement, and, while the two extremities of 
the tape are brought forward, it is marked with 
ink at the part at which it crosses the spine. The 
finger of an assistant keeps it fixed at that part, 
and the ends are then pulled tight, and carefully 
marked upon the exact spot at which they meet 
in the centre of the sternum. The space between 
the marks at the ends, and in the centre of the 
tape, of course indicates the difference, if any, in 
the bulk of the two sides. 

The examiner will be often much surprised to 
find how very little this difference really is, though 
to the eye the enlargement of one side appears 
to be very decided. He must be especially care- 
ful that the tape is even and straight; as a slight 
_ twist, or a very little obliquity in its direction, 
may be sufficient to reduce to nothing the very 
trifling difference which may really exist. 

If now the examiner be desirous to measure 
the expansibility, or the capability of expansion, 
of the two sides, he has only to request the assis- 
tant to keep his finger firmly pressed upon the 
mark of the tape upon the spine; to draw the ends 
moderately tight up to the marks as before ; to 
hold them loosely in his hand, so that they may 
slip easily; and direct the patient to take a deep 
mspiration or two. The portion of tape which 
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slips beyond the mark on each side will be a 
measure of the absolute expansibility of each. 

When, as it indeed often happens, it is thought 
desirable to attempt to ascertain whether the 
process of absorption is going on, or whether the 
fluid is upon the increase,— whether, in fact, the 
side is progressively getting larger or smaller,— 
the tape should be carefully preserved for future 
use and comparison. 

This, indeed, really appears to be one of the 
most important applications of mensuration, as 
regards effusion. Upon all future admeasure- 
ments, the tape will be an index, or a sort of tide- 
gauge, of the amount of fluid in the pleura, or, 
at any rate, will correctly indicate the increase or 
diminution which has taken place in the compara- 
tive size of the two sides. 


CHAPTER VII. 
SUCCUSSION, OR EXAMINATION BY SHAKING. 


Succussion is by far the simplest as it is one of 
the oldest modes of examining the chest in disease. 

When a cask containing beer, or other fluid, is 
really “full to the bung,” or when a glass vial 
is filled with air alone, no sound is excited by 
their being shaken. But when the cask contains 
air as well as beer, or when there is a little 
water in the vial, a distinct noise is heard when 
they are respectively agitated, in consequence of 
the free motion of the different fluids over each 
other; the vibrations produced in which are com- 
municated to the wood of the cask, or the glass 
of which the vial is made, and thence to the 
surrounding air. Similar facts are observed in 
disease. 

When the pleura contains fluid alone, whether it 
be in large or in small quantity, no sound results 
from shaking the body. When it contains only air, 
as in cases of simple pneumothorax, even violent 
agitation of the trunk is not accompanied with 
sound. But when, from any cause, air and fluid 
exist in the pleura at the same time; when, 
whether it arise from an empyema giving way, and 
partially emptying itself through, a bronchial 
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tube, from a phthisical vomica bursting into 
the pleura, or from an opening with the external 
air being effected by gangrene of the lung, gas 
gains admission into the serous membrane, and 
pleuritis with effusion results; then a very well- 
marked sound, resembling the rattling, or squash- 
ing of fluid in a cask, may very generally be heard 
upon any violent agitation of the patient's body. 
Thisis Succussion. Itis unnecessary to describe 
it farther. It is like the noise produced by shaking 
fluid in acask. It can scarcely be mistaken. 


Mode of effecting Succussion.—Sometimes 
the mere jerking of the body, or a sudden twist 
made by the patient himself, is sufficient to pro- 
duce Suceussion, and it may be generally made 
to appear, by an assistant shaking the body, while 
the ear of the examiner is applied to the chest. 
The most common, though somewhat clumsy 
mode of eliciting the sound, is for the person 
examining to give the body a good shaking, and 
then to put the ear down to the chest. But as 
individuals suffering from the complaints with 
which pneumothorax is associated, are ordinarily 
feeble, and often greatly exhausted, the least 
distressing, and, upon the whole, the most satis- 
factory mode of eliciting Succussion, is by press- 
ing the ear firmly upon the parietes of the chest, 
and while grasping the patient's body with one 
arm, swinging it gently to and fro, and then sud- 
denly stopping the motion. When the sound is 
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distinctly audible, this simple mode of proceeding 
will almost certainly produce it. 

The sound of Succussion may differ in tone, as 
in distinctness, according to the comparative 
amount of the air and fluid present in the cavity. 
It is loud, deep, and resonant, when the cavity is 
large, and when the quantity of air is compara- 
tively great. It is more feeble and treble when 
the cavity as small, or when in a cavity of large 
size there exists only a small quantity of air. 

As it not unfrequently happens in pneumo- 
thorax with effusion, particularly in the latter 
stages of the complaint, that the gas is either 
absorbed, or driven out of the pleura, in conse- 
quence of the gradual increase of the fluid effused, 
the succussion may gradually decrease in dis- 
tinctness and resonance, and at length entirely 
disappear. This usually arises, not, as has been 
sometimes incorrectly supposed, in consequence 
of the aperture into the pleura being closed, but in 
consequence of the serous membrane being quite 
full of fluid, and therefore incapable of admitting 
the presence of air. 

But is Succussion pathognomonic, or only a 
characteristic, of pneumothorax with effusion ? 
It is certainly a characteristic, but, as certainly, it 
is not a pathognomonic sign of the disorder. It 
has been stated, that a very large vomica con- 
taining some fluid, together with the air with 
which such cavities are ordinarily filled, has on 
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some very rare occasions been known to have given 
rise to Succussion, as well as to metallic tinkling. 
I have never myself known it to arise from such 
a cause, nor have I any recollection of meeting any 
individual who had himself heard it under such 
circumstances. But it is clear that such a case 
might occur, and it is probable that some such 
cases have already occurred. 

But I have frequently heard that which, without 
great caution, is exceedingly apt to lead to error,— 
I mean the exactly similar sound which often 
arises from shaking the body, when the stomach 
contains a mixture of air and fluid. Both sounds 
are often heard and felt by the patient himself, 
and both are sometimes heard by persons stand- 
ing near to him, without applying the ear to the 
chest. The best mode, and in some cases the 
only mode, of discriminating between the two, is 
to examine the patient frequently, when the 
stomach is empty, as well as when it is full, and 
before as well as after his meals. Other physical 
signs, and other general symptoms, and the 
history of the complaint, will of course mate- 
rially contribute towards the diagnosis; though, 
without repeated and careful examinations, it is 
sometimes exceedingly difficult to arrive at cer- 
tain conclusions upon the matter, 


THE END. 
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Bailey’s Essays onthe Pursuit of Truth - 5 
Bloomfield’s Greek Testament - =! 6 

College and Schoolditto - 6 

73 Greek and English Lexicon 
to NewTestament - - 6 
Burder’s Oriental Customs - - ty 
Burns’s Christian Philosophy - — - - 7 
»> Christian Fragments - - ee / 
Callcott’s Scripture Herbal - - 2 
Cooper’s Sermons - - - - - 8 
Dibdin’s Sunday Library - : - - 29 
Doddridge’ s Family Expositor - : - 10 


Englishman’s Hebrew and Chaldee Con- 
cordance to the Bible - 10 

99 Greek Concordance to the 
New Testament - a* oy 
Fitzroy’s (Lady) Scripture Conversations’ 11 
Forster’s Historical Geography of Arabia 11 


9) Se 


4 ANALYTICAL INDEX. 


Pages 
Forster’s Life of Bishop Jebb - - + A 


Gertrude - - 
Hook’s (Dr.) Lectures on “Passion Week 13 
Horne’s Introduction to the mindy 2 the 


Scriptures - - 14 
Abridgment of ditto - - - 14 
Horsley’ s (Bp) Biblical Criticism - - 14 
Psalms - - - 14 
Jebb’s (Bp.) Practical Theology - - 16 
” Pastoral Instructions - 16 
5D Correspondence with Knox 16 
Knox’s (Alexander) Remains - - - 16 
Keon’s History of the Jesuits 16 
Laing’s Notes on the German Catholic 
Schism - - - - - - 16 
Marriage Gift - - - 21 
Michelet’s Priests, Women, and Families 22 
Milner’s Church History - - = - 22 
Parables (The) - - - - - 2 
Parkes’s Domestic Duties - - - 2 
Riddle’s Letters from a Godfather - - 25 
Robinson’s Greek and English Lexicon 
tothe NewTestament - - 26 
Sandford On Female Improvemeat - 26 
35 On Woman - - SAG 
’s Parochialia - - = 26. 
Sermon on the Mount (The) - - - 27 
Smith’s Female Disciple - 27 
Spalding’s Philosophy of Christian Morals 28 
Stebbing’s Church History - - zs 


Tate’s History of St. Paul 
Tayler’s(Rev.C.B.) Margaret ; or, the Pearl a 


Sp 30) Sermons 9 

20 as Dora Melder = - 29 
Lady Mary - - 29 

Tomline’s Christian Theology - - - 30 
Turner’s Sacred History - - - 31 
Wardlaw On Socinian Controversy - 82 
Weil’s Bible, Koran, and Talmud ~ - 32 
Wilberforce’s View of Christianity - e 


Willoughby’s (Lady) Diary - - 
RURAL SPORTS. 


Blaine’s Dictionary of Sports - - = 26 


Hansard’s Fishing in Wales og Be - 13 
Hawker’s Instructions to Sportsmen - 13 
Loudon’s(Mrs.) Lady’s Country oe 18 
Stable Talk and Table Talk - 28 
Thacker’s Coursing Rules - - 29 
99 Courser’s Remembrancer - 29 
THE SCIENCES IN CENERAL, 
AND MATHEMATICS. 
Bakewell’s Introduction to Geology - 5 
Balmain’s Lessons on Chemistry - - 5 
Brande’s Dictionary of Belenee: Litera- 
ture, and Art - = a 
Brewster’s Optics - - e = Se Hf 
Conversations on Mineralogy - 8 
Dela Beche on the Geology ofCornwall, ete. 9 
Donovan’s Chemistry  <- = ae) 
Farey onthe SteamEngine - - 1 
Fosbroke on the Arts of the Greeks and 
Romans, etc. - - - - - ll 
Greener on the Gun sy 
Herschel’s Natural Philosophy - - 13 
Astronomy - - - 13 
Holland’s Manufactures in Metal - - 13 
Hunt’s Researches on Light - 15 
Kane’s Elements of Chemistry - - 16 
Kater and Lardner’s Mechanics - - 16 
Lardner’s Cabinet Cyclopedia - - 17 


29 Hydrostatics and Pneumatics = 17 


and Walker’s Electricity 5. i6/ 

Lardner’ s Arithmetic - - - - 7 
aS Geometry - ~ - = AZ 

“9 Treatiseon Heat - - - 7 
Lectures On Polarised Light - - - 17 
Lloyd On Light and Vision - = - 18 


Pages 

Macken@ie’s Physiology of Vision - - 20 
Marcet’s (Mrs.) Conversations on the 

Sciences, etc. Sense 21 

Moseley’s Practical Mechanics - - es 


Engineering and Architecture 


Narrien’s Elements of Geometry - - 26 

» Astronomy and Geodesy - - 26 
Owen’s Lectures On Comparative ye) 23 
Parnell OnRoads~ - - - 23 
Pearson’s Practical Astronomy - - 24 
Peschel’s Physics - - 24 
Phillips’s 5 PalseozoicFossilsof Cornwall, ete, 24 


39 Guide to Geology - - - 24 


x, Treatise on Geology - - - 24 

5 Introduction to Mineralogy - 24 
Portlock’s Report on the Gecloey, ce 

Londonderry - 24 

Powell’s Natural Philosophy - 24 

Quarterly Journal of the Geological Society eo 


Ritchie (Robert) on Railways - 6) 


Roberts’s Dictionary ofGeology - - 26 
Sandhurst Mathematical Course - - 26 
Scoresby’ s Magnetical Investigations - 26 
Scott’s Arithmetic and Algebra - - 26 

», ‘Trigonometry - - - - 26 
Thomson’s Algebra - - a - - o 


Wilkinson’s Baginces of War - 
TOPOGRAPHY & GUIDE BOOKS 


Addison’s History ofthe Temple Church 5 
Guide to ditto - - - - 5 
Costello’s (Miss) North Wales - - 9 
Howitt’s German Experiences = = - 165 
- - 15 


(R.) Australia Felix 


29 


TRANSACTIONS OF SOCIETIES. 


Transactions of the Entomological Some 20 
Zoological Society - - 


Linnean Society - - - 30 
Geological Society of London - 30 
Institution of Civil Engineers - 30 


Royal Institute of British Architects 30 
Proceedings of the Zoological Society = 
Quarterly Journal of the Scolon SOC, 

of London - - - 


TRAVELS. 

Cooley’s World Surveyed - - 
Costello’s (Miss) North Wales - 
De Custine’s Russia - 
De Strzelecki’s New South Wales - 
FErman’s Travels through Siberia = - 8 
Harris’s Highlands of Athiopia - - 13 
Howitt’s Wanderings of a joureeyeie 


Tailor - - - - 15 

German Experiences - - 14 

(R.) Australia Felix - = td 

Laing’ 8 Notes ofaTraveller - - - 17 

9,  Residencein Norway - - - 17 

+»  Tourin Sweden - - - a7 

Life of a Travelling Physician - - 18 

Parrot’s Ascent of Mount Ararat - - 8 

Paton’s (e. A.)Servia- - - - 23 

Modern Syrians, - - 23 

Postans’ s Sindh - - - 24 

Seaward’s Narrative of his Shipwreck - 7 

Strong’s Greece as a Kingdom - - 28 

Von Orlich’s Travels in India - = - 31 

VETERINARY MEDICINE . 

Field’s Veterinary Records - 11 

Morton’s Veterinary Toxicological Chart 25 

Medicine - - 23 

Percivall’s Hippopath ology - - - 24 

95 Anatomy ofthe Horse - 24 

Spooner on the Foot and Leg of the Horse 28 
Stable Talk and Table Talk - - 28 : 
Turner On the Foot ofthe Horse - - 31 / 

White’s Veterinary Art - = eo) eo 
33 Cattle Medicine - - - 32 
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CATALOGUE. 


ABERCROMBIE.—ABERCROMBIE’S PRACTICAL GARDENER, AND 
IMPROVED SYSTEM OF MODERN HORTICULTURE, alphabetically arranged. 4to. 
ee ante fe Introductory Treatise on Vegetable Physiology, and Plates by W. Salisbury. 

mo. 6s. boards. 


ABERCROMBIE AND MAIN.—THE PRACTICAL GARDENER’S COM- 
PANION; Or, Horticultural Calendar: to which is sdded, the Garden-Seed and Plant 
Estimate. Edited from a MS, of J.Abercrombie, by J. Main. 8th Edition. 32mo.3s. 6d. sewed. 


ACTON (MISS).—_MODERN COOKERY, 
In allits Branches, reduced to a System of Easy Practice. For the use of Private Families. 
In a Series of Practical Receipts, all of which have been strictly tested, and are given with 
the most minute exactness. Dedicated to the Young Housekeepers of England. By Eliza 
Acton, 2d. Edition, improved. Foolscap 8vo. with Woodcuts, 7s. 6d. cloth. 


“< Miss Eliza Acton may congratulate herself on having composed a work of great utility, 
and one that is speedily finding its way to every ‘dresser’ in the kingdom. Her Cookery-book 
is unquestionably the most valuable compendium of the art that has yet been published.” 

Morning Post. 


ADAIR (SIR ROBERT).—AN HISTORICAL MEMOIR OF A MISSION 
TO THE COURT OF VIENNA IN 1806. By the Right Honorable Sir Robert Adair,G.C.B. 
oe Mabe from his Despatches, published by permission of the proper Authorities. 

vo. 18s. cloth. 


ADAIR (SIR ROBERT) —THE NECOTIATIONS FOR THE PEACE OF 
THE DARDANELLES, in 1808—9; with Despatches and Official Documents. By the 
Right Honorable Sir Robert Adair, G.C.B. Being a Sequel to the Memoir of his Mission 
to Vienna in 1806. 2vols. 8vo. 28s. cloth. 


ADDISON.—THE KNIGHTS TEMPLARS. 


By C.G. Addison, ofthe Inner Temple, 2d Edition, enlarged. Square crown 8yo. with 
Illustrations, 18s. cloth. 


ADDISON.—THE TEMPLE CHURCH IN LONDON: 
Its History and Antiquities. By C.G. Addison, Esq., of the Inner Temple, author of **The 
. History of the Knights Templars.” Square crown 8yo. with 6 Plates, 5s. eloth. 


Also 
A FULL AND COMPLETE GUIDE, HISTORICAL AND DESCRIPTIVE, TO THE 
TEMPLE CHURCH. (From Mr, Addison’s ‘* History of the Temple Church.’) Square 
crown 8yo. Is. sewed. 


AIKIN.—THE LIFE OF JOSEPH ADDISON. 


Illustrated by many of his Letters and Private Papers never before published. By Lucy 
Aikin. 2vols. post 8vo. with Portrait from Sir Godfrey Kneller’s Picture, 18s. cloth. 


AMY HERBERT. 
By a Lady. Edited by the Rey. William Sewell, B.D. of Exeter College, Oxford. A New 
Edition. 2 vols. foolscap 8yo. 9s. cloth. 


BAILEY.—ESSAYS ON THE PURSUIT OF TRUTH, 
And onthe Progress of Knowledge. By Samuel Bailey, author of ‘‘ Essays on the Formation 
and Publication of Opinions,’’-** Berkeley’s Theory of Vision,” ete. 2d Edition, revised 
andenlarged. 8vo.9s.6d. cloth. 


BAKEW ELL.—AN INTRODUCTION TO GEOLOGY. 
Intended to conyey Practical Knowledge of the Science, and comprising the most important 
recent Discoveries ; with Explanations of the Facts and Phenomena which serve to confirm or 
invalidate various Geological Theories. By Robert Bakewell. Fifth Edition, considerably 
enlarged. 8yo.with numerous Plates and Woodcuts, 21s. cloth. 


BALMAIN.—LESSONS ON CHEMISTRY, 
For the Use of Pupilsin Schools, Junior Students in Universities, and Readers who wish to 
learn the fundamental Principles and leading Facts: with Questions for Examination, 
Glossaries of Chemical Terms and Chemical Symbols, and an Index. By William H. Balmain, 
With numerous Woodcuts, illustrative of the Decompositions. Foolscap 8yo. 6s. cloth. 


BAYLDON.—ART OF VALUING RENTS AND TILLACES, 
And the Tenant’s Right of Entering and Quitting Farms, explained by several Specimens of 
Valuations; aud Remarks on the Cultivation pursued on Soils in different Situations. 
Adapted to the Use of Landlords, Land-Agents, Appraisers, Farmers, and Tenants. By 
J.5. Bayldon. 6th Edition, correctedand revised by John Donaldson, Land-Steward, author 
ofa‘* Treatise on Manures and Grasses.’? 8vo. 10s. 6d. cloth. 
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6 CATALOGUE OF NEW WORKS 


BEDFORD CORRESPONDENCE. — CORRESPONDENCE OF JOHN, 
FOURTH DUKE OF BEDFORD, selected from the Originals at Woburn Abbey: with 
Introductions by Lord John Russell. 8vo. vol. 1 (1742-48), 18s. cloth; vol. 2 (1749-60), 15s. cl. 


‘©The second volume includes a correspondence having relation to the period from the 
Peace of Aix-la-Chapelle to the death of George II. Its most remarkable portion bears 
upon an important question, on which there still exist some differences of opinion, viz. the 
intrigues which led to the junction of the Duke of Newcastle and Pitt, in 1757. The letters 
respecting the state of Ireland under the Viceroyalty of the Duke of Bedford also, are not a 
little interesting.’’—Morning Herald. 

*,* Vol. III. to complete the work, isin preparation. 


BELL.—LIVES OF THE MOST EMINENT ENCLISH POETS. 
By Robert Bell, Esq. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


BELL.—THE HISTORY OF RUSSIA, 


From the Earliest Period to the Treaty of Tilsit. By Robert Bell, Esq. 3 vols. foolscap 8vo. 
with Vignette Titles, 18s. cloth. 


BLACK.—A PRACTICAL TREATISE ON BREWING. 
Based on Chemical and Economical Principles: with Formule for Public Brewers, and 
Instructions for Private Families. By William Black. Third Edition, revised and cor- 
rected, with considerable Additions. The Additions revised by Professor Graham, of the 
London University. Svo. 10s. 6d. cloth. 


**I take occasion, in concluding this article, to refer my readers to the ‘ Practical Treatise 
on Brewing” by Mr. William Blaek,a gentleman of much experience in the business. This 
little work contains a great deal of useful information.” , 

Dr. Ure’s Supplement to his ‘* Dictionary.”’ 


BLAINE.—AN ENCYCLOPAEDIA OF RURAL SPORTS; : ; 
Or, a complete Account, Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing, 
Racing, and other Field Sports and Athletic Amusements of the present day. By Delabere 
P. Blaine, Esq., author of ‘‘ Outlines of the Veterinary Art,” “Canine Pathology,” etc. etc. 
With nearly 600 Engravings on Wood, by R. Branston, from Drawings by Alken, T. Land- 
seer, Dickes, etc. 1thick vol. 8yvo. 22. 10s. cloth. 


BLAIR’S CHRONOLOGICAL AND HISTORICAL TABLES, 
From the Creationtothe present Time: with Additions and Corrections from the most authen- 
tic Writers ; including the Computation of St. Paul, as connecting the Period from the 
Exode tothe Temple. Under the revision of Sir Henry Ellis, K.H., Principal Librarian of 
the British Museum. Imperial 8yo. 31s. 6d. half-bound morocco. 

** The student of history, long accustomed to the Doctor's ponderous and unmanageable 
folio, will rejoice over this handsome and handy volume. It is the revival and enlargement, 
in a far more compactand available form than the original, of the celebrated * Chronological 
Tables’ of Dr. Blair. It comprises additions to our own time, and corrections from the most 
recent authorities. The outline of the plan is faithfully preserved and carried out, with 
every improvement of which it was susceptible,’’ Examiner. 


BLOOMFIELD.—THE HISTORY OF THE PELOPONNESIAN WAR. 
By Thucydides. Newly Translated into English, and accompanied with very copious 
Notes, Philological and Explanatory, Historical and Geographical. By the Rev. S. T. 
Bloomfield, D.D. F.S.A. 3 vols. 8vo. with Maps and Plates, 2/. 5s. boards. 


BLOOMFIELD.—THE HISTORY OF THE PELOPONNESIAN WAR. 
By Thucydides. A New Recension of the Text, with a carefully amended Punctuation ; and 
copious Notes, Critical, Philological, and Explanatory, almost entirely original, but partly 
selected and arranged from the best Expositors: accompanied with full Indexes, both of 
Greek Words and Phrases explained, and matters discussed in the Notes. The whole illus- 
trated by Maps and Plans, mostly taken from actual Surveys. By the Rev. S.T. Bloomfield, 
D.D.F.S.A. 2 vols. 8vo. 38s. cloth. 


BLOOMFIELD.—THE GREEK TESTAMENT: 
With copious English Notes, Critical, Philological, and Explanatory. By the Rev. S.T 
Bloomfield, D.D. F.S.A. 5th Edit.improved. 2 vols. 8vo. with a Map of Palestine, 40s. cloth. 


BLOOMFIELD.—COLLEGE AND SCHOOL GREEK TESTAMENT; 
With English Notes. By the Rev. S.T. Bloomfield, D.D. Fourth Edition, enlarged 
and improved, accompanied with a New Map of Syria and Palestine, adapted to the 
New Testament and Josephus, and an Index of Greek Words and Phrases explained in 
the Notes. 12mo. 10s. 6d. cloth. 


BLOOMFIELD.—-GREEK AND ENCLISH LEXICON TO THE NEW 
TESTAMENT: especially adapted to the use of Colleges, and the Higher Classes in Public 
Schools; but alsointended as a convenient Manual for Biblical Students in general. By 


Dr. Bloomfield. 2d Edition, greatly enlarged, and very considerably improved. 12mo.on 
wider paper, 10s. 6d. cloth. 


BOY’S OWN BOOK (THE): 


A Complete Encyclopaedia of all the Diversions, Athletic, Scientific, and Recreative, of Boy- 
hoodand Youth. 20th Edition, Square 12mo., withmany Engravings on Wood, 6s. boards. 


BRANDE.--A DICTIONARY OF SCIENCE, LITERATURE, AND ART; 
Comprising the History, Description, and Scientific Principles of every Branch of Human 
Knowledge ; with the Derivation and Definition of all the Terms in general use. Edited by 
W.T. Brande, F.R.S.L.and E.; assisted by J.Cauvin. The various departments are by Gentle- 
men of eminenceineach. 1 very thick vol. 8vo. illustrated by Wood-engravings, 3/. cloth, 
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PRINTED FOR LONGMAN, BROWN, AND CO. 7 


(BRAY MRS.)—MRS,. BRAY’S NOVELS AND ROMANCES, 
Revised and corrected by Mrs. Bray. In 10 vols. fcap 8vo,, with Frontispieces and Vignettes 
from Designs and Sketches by the late Thomas Stothard, R.A.; C. A. Stothard, F.S.A.; 
Henry Warren, Esq.; etc. 


Vol. I. ** The White Hoods,’ with portrait of the Author, a view of her residence, and 
General Preface to the Series;—Vol. Il. **De Foix;’—Vol. Ill. “* The Protestant ;?— 
Vol. IV. “ Fitz of Fitz-Ford ;’—Vol. V. ** The Talba;’—Vol. VI. “ Warleigh.” 


*,* To be continued monthly, and completed in 10 volumes; each containing an entire 
‘Work, printed and embellished uniformly with the ‘* Standard Novels.” 


Yols.7, 8, 9 & 10 will contain— 
Nov. 1—TRELAWNY. Jan. 1.—HENRY DE POMEROY. E 
Dec. 1.—TRIALS OF THE HEART. Feb. 1.—COURTENAY OF WALREDDON. 


BRAY.—THE PHILOSOPHY OF NECESSITY; 


Or, the Law of Consequences as applicable to Mental, Moral, and Social Science. By Charles 
Bray. 2 vols. 8vo. 15s. cloth. 


BREWSTER.—TREATISE ON OPTICS. 


By Sir David Brewster, LL.D. F.R.S. etc. New Edition. Foolscap 8vo. with vignette title, 
and 176 Woodcuts, 6s. cloth. 


BUDGE (J..—THE PRACTICAL MINER’S GUIDE: 
Comprising a Set of Trigonometrical Tables adapted to all the purposes of Oblique or 
Diagonal, Vertical, Horizontal, and Traverse Dialling; with their application to the Dial, 
Exercise of Drifts, Lodes, Slides, Levelling, Inaccessible Distances, Heights, ete. By 
J. Budge. New Edition, considerably enlarged, 8vo. with Portrait of the Author, 12s. cloth. 


BULL.—THE MATERNAL MANAGEMENT OF CHILDREN, 
In HEALTH and DISEASE. By Thomas Bull, M.D. 2d Edition, revised and enlarged. 
Foolscap 8vo. 7s. cloth. 


BULL.—HINTS TO MOTHERS, 
For the Management of Health during the Period of Pregnancy andinthe Lying-in Room; 
with an Exposure of Popular Errors in connexion withthose subjects. ByThomas Bull, M.D. 
Physician Accoucheur to the Finsbury Midwifery Institution, etc. etc. 4th Edition, revised 
and considerably enlarged. Foolscap 8vo. 7s. cloth. 
‘© Hacellent guides, and deserve to be generally known.” 
Johnson’s Medico-Chirurgical Review. 


BUNSEN —AN INQUIRY INTO THE HISTORY, ARTS AND SCIENCES, 
LANGUAGE, WRITING, MYTHOLOGY, and CHRONOLOGY of ANCIENT EGYPT: 
with the peculiar Position of that Nation in reference to the Universal History of Mankind. 
By the Chevalier C.C. J. Bunsen. Translated from the German, under the Author’s super- 
intendence, by C.H. Cottrell, Esq.; with additional matter, furnished by the Author. 2vols. 
8vo. with numerous Plates.—Preparing for publication. 


BURDER.--ORIENTAL CUSTOMS, 
Applied to the Illustration of the Sacred Scriptures. By Samuel Burder, A.M. 3d Edition, 
with additions. Foolscap 8vo. 8s. 6d. cloth, 


-BURNS.—THE PRINCIPLES OF CHRISTIAN PHILOSOPHY ; 


Containing the Doctrines, Duties, Admonitions, and Consolations of the Christian Religion. 
By John Burns, M.D.F.R.S. 5th Edition. 12mo.7s. boards. 


BURNS.—CHRISTIAN FRAGMENTS ; 
Or, Remarks on the Nature, Precepts, and Comforts of Religion. By John Burns, M.D. 
F.R.S. Professor of Surgery in the University of Glasgow, author of ‘*The Principles of 
Christian Philosophy.’? Foolscap 8vo. 5s. cloth. 


‘¢ The author manifesisthroughout a sound judgment, a cultivated literary taste, and, best 
of all, a heart deeply impressed with the solemn realities of religion. His sentiments are 
evangelical, and his spirit devout.”’—Watchman. 


BUTLER.—SKETCH OF ANCIENT AND MODERN GEOGRAPHY. 
By Samuel Butler, D.D., late Lord Bishop of Lichfield and Coventry; and formerly Head 
Master of Shrewsbury School. New Edition, revised by his Son, 8vo. 9s. boards. 


The present edition has been carefully revised by the authors son, and such alterations 
introduced as continually progressive discoveries and the latest information rendered neces- 
sary. Recent Travels have been constantly consulted where any doubt or difficulty seemed to 
require it; and some additional matter has been added, bothin the ancient and modern part. 


BUTLER.—ATLAS OF MODERN GEOGRAPHY. 
By the late Dr. Butler. New Edition; consisting of Twenty-three coloured Maps, from a 
New Set of Plates; with an Index of all the Names of Places, referring to the Latitudes 
and Longitudes. 8yo. 12s. half-bound. 

BUTLER.—ATLAS OF ANCIENT CEOGRAPHY. 
By the late Dr. Butler. Consisting of Twenty-three coloured Maps: with an Index ofall 
the Names of Places, referring to the Latitudes and Longitudes. New Edition. 8vo. 12s. 
half-bound. 

‘ «e The above two Atlases may be had,in One Volume, 4to. 24s. half-bound, 


CALLCOTT.—A SCRIPTURE HERBAL: 
With upwards of 120 Wood Engravings. By Lady Callcott. Square crown 8yo. 1/.5s. cloth. 


8 CATALUGUE OF NEW WORKS 


CATLOW.—-POPULAR CONCHOLOGY ; 
Or, the Shell Cabinet Arranged: being an Introductionto the modern System of Conchology; 
with a sketch of the Natural History of the Animals, an account of the Formation of the 
Shells, and acomplete Descriptive List of the Families and Genera. By Agnes Catlow. 
Foolscap. 8vo. with 312 Woodcuts, 10s. 6d. cloth. 


CHALENOR.-WALTER GRAY, 


A Ballad, and other Poems; including the Poetical Remains of Mary Chalenor. 2d Edition, 
with Additions, fep. 8vo. 6s. cloth. 


CHALENOR.—POETICAL REMAINS OF MARY CHALENOR. 
Fep. 8vo. 4s. cloth. 


CLAVERS.—FOREST LIFE. 
By Mary Clavers, an Actual Settler; author of ‘© A New Home, Who’ll Follow?” 2 vols. 


feap. 8vo. 12s. cloth, 


COLLEGIAN’S GUIDE (THE); 
Or, Recollections of College Days; setting forth the Advantages and Temptations of a 
University Education. By **** ******, M.A., College, Oxford. Post 8vo. 10s. 6d. 
cloth. 


COLTON. —LACON; OR, MANY THINGS IN FEW WORDS. 
By the Rey.C.C. Colton. New Edition, 8vo.12s. cloth. 


CONVERSATIONS ON BOTANY. 


9th Editiou, improved. Fooiscap 8vo. with 22 Plates, 73.6d. cloth ; with the Plates coloured, 
128. cloth. 


CONVERSATIONS ON MINERALOGY. 
With Plates, engraved by Mr. and Mrs, Lowry, from Original Drawings. 3d Edition, enlarged. 


2 vols. 12mo. 14s. cloth. 
COOLEY.—THE WORLD SURVEYED IN THE NINETEENTH CENTURY ; 


Or, Recent Narratives of Scientific and Exploring Expeditions (chiefly undertaken by com, 
mand of Foreign Governments). Collected, translated, and, where necessary, abridged, 
by W.D. Cooley, Esq., author of ‘‘History of Maritime and Inland Discevery’’ in the 
Cabinet Cyclopedia, etc. S8vo. 

The First Volume of the Series contains ‘* The Ascent of Mount Ararat.2? By Dr. Friedrich 
Parrot, Professor of Natural Philosophy iu the University of Dorpat, Russian Imperial Coun-~ 
cillor of State, etc. 8vo, with a Map by Arrowsmith, and Wvodcuts, 14s. cloth. 

%*y%* Each volume will form, for tke most part, a Work complete in itself, and the whole 
Suny will present an accurate and luminous picture of all the known portions of the 
earth. 

"Phe Second Work of the Series will be ** Erman’s Travels through Siberia.’’ Svo.—In the press. 

*x On this traveller, the President of the Royal Geographical Society, in his anniver- 
sary address last year, bestowed the following encomium: ‘If we regard M. Adolph Erman 
as an astronomical geographer and explorer of distant lands, we must all adinit that he 
stands in the very highest rank.” And in his address detivered in May last, the President 
again made honourable mention of this traveller in the following terms: ‘* In announcing 
to you with pleasure that the eacellent work of your distinguished foreign member and 
medallist, ddolph Erman, is about to appear in Engtish, I must not lose the opportunity of 
stating, that the last communication sent to us by M. Erman is one of very great im- 
} portance. 
: PN We hasten to apprise English readers that they have now an opportunity of making 

personal acquaintance with a book that has for years been an European celebrity ; and we 
cordially welcome the first of a series to which the able editorship of Mr. Cooley must ensure 
an extensive and distinguished reputation.”’—Morning Post. 

‘6 The commencement ofwhat promises to be a most admirable series of books, conducted by 
one of the most able and competent of living geographers.’’—Examiner. 


COOLEY.—THE HISTORY OF MARITIME AND INLAND DISCOVERY. 
By W. D. Cooley, Esq. 3vols. foolscap 8vo. with Vignette Titles, 18s. cloth. 


COOPER (REV. E.)- SERMONS, 
Chiefly designed to elucidate some of the leading Doctrines of the Gospel. Towhich is added, 
an Appendix, containing Sermons preached on several Public Occasions, and printed by 
desire. By the Rev. Edward Cooper, Rector of Hamstall-Ridware, and of Yoxall, in the 
County of Stafford; and late Fellow of All-Souls’ College, Oxford. 7th Edition. 2 vols. 
12mo. 10s. boards. 


By the same Author. 


PRACTICAL AND FAMILIAR SERMONS, designed for Parochial and Domestic Instruc- 
tion. New Editions. 7 vols. 12mo. 1l. 18s. boards. 
«,* Pols. 1 to 4, 58. each; Vols.5 to7, 6s. each. 


COPLAND.—A DICTIONARY OF PRACTICAL MEDICINE ; 


Comprising General Pathology, the Nature aud Treatment of Diseases, Morbid Structures, 
and the Disorders especially incidental tu Climates, to Sex, and to the different Epochs of 
Life, with numerous approved Formule of the Medicines recommended, By James Copland 

M.D., Consulting Physiciau to Queen Charlotte’s Lying-in Hospital; Senior Physician to the 
Royal Infirmary for Children; Member of the Royal College of Physicians, London ; of the 
Medical and Chirurgical Societies of London and Berlin, etc. Vols. land2, 8vo. 32. cloth; 
and Part 10, 48. 6d. sewed. : 

*,*To be completedin one more Volume, 
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COSTELLO (MISS)—FALLS, LAKES, AND MOUNTAINS OF NORTH 
WALES; being a Pictorial Tour through the most interesting parts of the Country. By 
Louisa Stuart Costello, author of “*A Summer among the Bocages and Vines,” ‘* A Pilgrim- 
age to Auvergne,”’ ** Bearn and the Pyrenees,” etc, Profusely illustrated with Views, from 
Original Sketches by D. H. M‘Kewan, engraved on wood, and lithographed, by T. and E, 
Gilks. Square 8yo. with Map, 14s. cloth, gilt edges. 


** We have visited many of the places here written of by Miss Costello, and can bear good 
testimony to the general eacellence of her work; to its usefulness as a ‘ Hand- Book for 
Travellers in Wales;’ and to the truthful sketches ié contains, literary and pictorial. No 
one who intends visiting the falls, lakes. and mountains of North Wales, should depart un- 
provided with this most admirable ‘ Pictorial Guide.?”’—Atlas. 


COSTELLO (MISS).—THE ROSE GARDEN OF PERSIA. 
A Series of Translations from the Persian Poets. By Miss Louisa Stuart Costello, author 
of **Specimens of the Early Poetry of France,’? ‘*A Summer amongst the Bocages and 
the Vines,” etc.etec. 8yo. with Borders printed in Gold and Colours. [Jz October. 


CROCKER’S ELEMENTS OF LAND SURVEYING. 
Fifth Edition, corrected throughout, and considerably improved and modernized, by 
T. G. Bunt, Land Surveyor, Bristol. To which are added, TABLES OF SIX-FIGURE 
LOGARITHMS, etc., superintended by Richard Farley, of the Nautical Almanac Establish- 
ment. Post 8yo. 12s. cloth. 


*,* The work throughout is entirely revised, and much new matter has been added; there 
are new chapters, containing very full and minute Directions relating to the modern 
Practice of Surveying, both with and without the aid of angular instruments. The method 
of Plotting Estates, and casting or computing their Areas, is described, etc. ete. The 
chapter on Levelling aiso is new. 


CROWE.—THE HISTORY OF FRANCE, 


From the Earliest Period to the Abdication of Napoleon. By E. E. Crowe, Esq. 3vols. 
foolscap 8vo. with Vignette Titles, 18s. cloth. 


DAHLMANN.—HISTORY OF THE ENGLISH REVOLUTION. 


By F. C..Dahlmann, late Professor of History at the University of Gottingen. Translated 
from the German, by H. Eyans Lloyd. 8yo. 10s. 6d. cloth, 

** Professor Duhlmann’s book is, in short, a rapid sketch of the whole of what ue call the 
Modern History of England, from its start at the Coronation of Henry the Seventh, to its 
intermediate settlement at the Coronation of William the Third. We have no English sum- 
mary of the history it relates so brief, compendious, andimpartial. M.Dahlmann isa very 
earnest as well as intelligent writer; and the steady advance of the popular principle in 
England, through an almost uninterrupted march of two centuries, is startlingly reflected in 
his clear and transparent relation. Mr. Lloyd’s translation is very well ewecuted.’??’—Kixaminer. 


DAVY (SIR HUMPHRY).—ELEMENTS OF AGRICULTURAL CHEMISTRY 


in a Course of Lectures. By Sir Humphry Davy. With Notes by Dr. John Davy. 
6th Edition. 8vo. with 10 Plates, 15s. cloth. 


Introduction; The General Powers of Matter Animal Origin ; Manures of Mineral Origin, 
which Influence Vegetation: the Organiza- or Fossil Manures ; Improvement of Lands 
tion of Plants; Soils; Nature and Constitu- by Burning; Experiments on the Nutritive 
tion of the Atmosphere, and its Influence Qualities of different Grasses, etc. 


on Vegetables; Manures of Vegetable and 


DE BURTIN.—A TREATISE ON THE KNOWLEDGE NECESSARY TO 
AMATEURS OF PICTURES. Translated and abridged from the French of M. Francis 
Xavier de Burtin, First Stipendiary Member of the Royal Academy of Brussels in the Class 
of Sciences, etc. By Robert White, Esq. 8vo. with 4 Lithographic Engravings, 12s. cloth. 


‘Mons. De Burtin’s whole life has been devoted to the study and acquisition of works of 
art, and his practical knowledge of every thing connected with the subjeet is equal to his 
enthnsiasm. He treats of the several qualities that go to make up a good picture, of the 
characteristics of the different schools and leading masters, and the signatures and prices of 
their pictures; pointing out the way to judge of their quality, condition, and originality ; 
and describing the best methods of cleaning and preserving them. He also gives a glance at 
the principal public galleries, and useful hints towards forming and arranging private 
collections.’—Spectator. 


DE CUSTINE.—RUSSIA. 
By the Marquis De Custine. Translated from the French. 2d Edition. 3 vols. post 8yo. 
31s. 6d. cloth. 
“A work which those who are desirous to know Russia as it really is, and not as it would fain 
impose itself on the world to be, would do wellto consult. We promise our readers equal 
surprise and pleasure fromthe perusal of Mons. De Custine’s very clever book.’’—Gent.’s Mag. 


DE LA BECHE.--REPORT ON THE GEOLOGY OF CORNWALL, DEVON, 
AND WESTSOMERSET. By Henry T. De la Beche, F.R.S. ete., Director of the Ordnance 
Geological Survey. Published by Order of the Lords Commissioners of H. M, Treasury, 
8vo. with Maps, Woodcuts, and 12 large Plates, 14s. cloth. 


DE MORGAN.—AN ESSAY ON PROBABILITIES, 


And on their Application to Life Contingencies and Insurance Offices. By Aug. De Morgan, 
of Trinity College, Cambridge. Foolscap 8vo. with Vignette Title, 6s. cloth. 
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DE STRZELECKI (P.E.)}—PHYSICAL DESCRIPTION OF NEW SOUTH 
WALES AND VAN DIEMAN’S LAND. Accompanied by a Geological Map, Sections, 
and Diagrams, and Figures of the Organic Remains. By P. E. De Strzelecki. 8vo. with 
coloured Map and numerous Plates, 24s. cloth, 

“6 This is the first systematic and complete natural or physical history of the great southern 
region which has lately been added to the civilised world. The author has been a traveller 
and voyager round the globe for twelve years, severalof which have been devoted to Australia, 
in exploring which he seems to have been subjected to considerable peril. In these countries 
he made a tour of 7000 miles on foot. We recommend his work to all interested in the 


Australian colonies, or in science for its own sake, as the only existing scientific account of 


the New World.”—Tait’s Magazine. 


DOCTOR (THE), ETC. 
5 vols. post 8vo. 2/. 12s. 6d. cloth. 


&¢ Admirably as the mystery of the ‘ Doctor’ has been preserved up to the present moment, 
there is no longer any reason for affecting secresy on the subject. The author is Robert 
Southey ; he acknowledged the fact shortly before his last illness to his most confidential 
friend, an M.P. of high character. In a private letter from Mrs. Southey, dated February 
27,1843, she not only states the fact, but adds that the greater part of a siath volume had 
gone through the press, and that Southey looked forward to the pleasure of drawing her 
intoit as acontributor; giving her full authority to afirm that her husband is the author.’’ 

Robert Bell, Esq., iz The Story Teller. 
DODDRIDGE.—THE FAMILY EXPOSITOR ; 
Or, a Paraphrase and Version of the New Testament: with Critical Notes, and a Practical 
Improvement of each Section. By P. Doddridge, D.D. To which is prefixed, a Life of the 
Author, by A. Kippis, D.D.F.R.S.and S.A. NewEdition. 4vols. 8vo. 10. 16s. cloth. 


DONOVAN.—TREATISE ON CHEMISTRY. 


By Michael Donovan, Esq.M.R.I.A. 4th Edition. Fcap. 8vo. with Vignette Title, 6s. cloth. | 


DONOVAN.—A TREATISE ON DOMESTIC ECONOMY. 
By M. Donovan, Esq. M.R.1.A., Professor of Chemistry to the Company of Apothecaries in 
Ireland. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


DOUBLEDAY’S BUTTERFLIES.—THE GENERA OF DIURNAL LEPI- 
DOPTERA; comprising their Generic Characters—a Notice of the Habits and Transform- 
ations—and a Catalogue of the Species of each Genus. By Edward Doubleday, Esq. F.L.S. 
etc., Assistant in the Zoological Department of the British Museum. Imperial 4to. uniform 
with Gray and Mitchell’s Ornithology ; illustrated with 75 Coloured Plates. 

*.* To be published in Monthly Parts, 5s. each; each Part to consist of 2 Coloured Plates, 
with accompanying Letter-press. Publication will commence when 150 Subscribers’ Names 
have been received. 


DOVER.—LIFE OF FREDERICK li. KING OF PRUSSIA. 


By Lord Dover. 2d Edition. 2 vols. 8vo. with Portrait, 28s. boards. 


DRUMMOND.—FIRST STEPS TO BOTANY, 


Intended as popular [llustrations of the Science, leading to its study as a branch of general 
education. By J.L. Drummond, M.D. 4th Edit. 12mo.with numerous Woodcuts, 9s. boards. 


DUNHAM.—THE HISTORY OF THE GERMANIC EMPIRE. 
By Dr. Dunham. 3 vols. foolscap 8vo. with Vignette Titles, 18s. cloth. 


THE HISTORY OF EUROPE DURING THE HISTORY OF POLAND. By Dras 


THE MIDDLE AGES. By Dr. Dunham. Dunham. Foolscap 8vo. with Vignette Title, 
4 vols. foolscap 8vo. with Vignette Titles, 6s. cloth. 
1/7. 4s. cloth. THE LIVES OF THE EARLY WRITERS 
THE HISTORY OF SPAIN AND PORTU- OF GREAT BRITAIN. By Dr. Dunham, 
GAL. By Dr. Dunham. 5 vols. foolscap 8yo. R. Bell, Esq., etc. Foolscap 8vo. with 
with Vignette Titles, 17. 10s. cloth. Vignette Title, 6s. cloth. 
THE HISTORY OF SWEDEN, DENMARK, THE LIVES OF BRITISH DRAMATISTS. 
AND NORWAY. By Dr. Dunham. 8 vols. By Dr. Dunham, R. Bell, Esq., etc. 2 vols. 
foolscap 8vo. with Vignette Titles, 18s. cloth. foolscap 8vo. with Vignette Titles, 12s.cloth, 


DUNLOP (JOHN).--THE HISTORY OF FICTION: 
Being a Critical Account of the most celebrated Prose Works of Fiction, from the earliest 
Greek Romances to the Novels of the Present Age ByJohn Dunlop. 3d Edition, com- 
plete in One Volume. Medium 8yo. 15s. cloth. 


ELLIOTSON.—HUMAN PHYSIOLOGY: 
With which is incorporated much of the Elementary Part of the ‘‘Institutiones Physiologice”’ 
of J. F. Blumenbach, Professor in the University of Gottingen. By John Elliotson, M.D. 
Cantab. F.R.S. Fifth Edition. 8vo., with numerous Wood-cuts, 2/. 2s. cloth. 


ENGLISHMAN’S HEBREW AND CHALDEE CONCORDANCE OF 
THE OLD TESTAMENT; being an attempt at a Verbal Connexion between the Original 
and the English Translations: with Indexes, a List of the Proper Names and their occur- 
rences, etc. etc. 2vols. royal 8vo., 31. 13s. 6d. cloth; large paper, 47. 14s. 6d. 

“The labour bestowed upon this important work has seldom, we should suppose, been 
equalled; and we have the fullest conviction, from the merely cursory examination we are 
able ta give to such a stupendous task, that the result justifies all the labour, time, and 
money eapended upon it. Indeed, the whole book bears the most palpable evidence of honest 
carefulness and unwearied diligence — the points of prime worth in a Concordance; and 
wherever we have dipped into its pages (about 1800), we have, in every case, had our opinion 
of its neatness, accuracy, and lucid order, confirmed and increased.”’—Literary Gazette. 
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THE ENCLISHMAN’S GREEK CONCORDANCE OF THE NEW TESTA- 
MENT; being an attempt at a Verbal Connexion between the Greek and the English Texts ; 
including a Concordance to the Proper Names, with Indexes, Greek-English and English- 


Seg 2d Edition, carefully revised, with a new Index, Greek and English. Royal 8yo. 42s. 
cloth. 


FAREY.—A TREATISE ON THE STEAM-ENCINE, 


Historical, Practical, and Descriptive. By John Farey, Engineer. 4to. illustrated by 
numerous Woodcuts, and 25 Copper-plates, 5/. 5s. in boards 


FERGUS.—THE HISTORY OF THE UNITED STATES OF AMERICA, 


From the Discovery of America to the Election of General Jackson to the Presidency. By the 
Rey. H. Fergus. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


FIELD.— POSTHUMOUS EXTRACTS FROM THE VETERINARY 
RECORDS OF THE LATE JOHN FIELD. Edited by his Brother, William Field, Vete- 
rinary Surgeon, London. 8vo. 8s. boards. : 


FITZROY (LADY), —SCRIPTURAL CONVERSATIONS BETWEEN 
CHARLES AND HIS MOTHER. By Lady Charles Fitzroy. Foolscap 8vo. 4s. 6d. cloth. 


FORSTER.—STATESMEN OF THE COMMONWEALTH OF ENGLAND. 
With an Introductory Treatise on the Popular Progress in English History. By John Forster, 
Esq. 5 vols. foolscap 8vo. with Original Portraits of Pym, Eliot, Hampden, Cromwell, and an 
Historical Scene after a Picture by Cattermole, 1/. 10s. cloth. 

The Introductory Treatise, intended as an Introduction to the Study of the Great Civil War in 
the Seventeenth Century, separately, price 2s. 6d. sewed. 

The above 6 vols. form Mr. Forster’s Portion of the Lives of Eminent British Statesmen, by Sir 
James Mackintosh, the Right Hon. T. P. Courtenay, and John Forster, Esq. 7 vols. foolscap 
8vo. with Vignette Titles, 27. 2s. cloth. 


FORSTER (REV. C.)--THE HISTORICAL GEOGRAPHY OF ARABIA ; 
Or, the Patriarchal Evidences of Revealed Religion. A Memoir, with illnstrative Maps and 
an Appendix, containing Translations, with an Alphabet and Glossary of the Hamyaritic 
Inscriptions recently discovered in Hadramaut. By the Rev. Charles Forster, B.D., one of the 
Six Preachers in the Cathedral of Christ, Canterbury, and Rector of Stisted, Essex; author of 
** Mahometanism Unveiled.’ 2 vols. 8vo. 30s. cloth. 


FORSTER (REV. C.)—THE LIFE OF JOHN JEBB. D.D. F.R.S. 
Late Bishop of Limerick. With a Selection from his Letters. By the Rey. Charles Forster, B.D., 
Rector of Stisted, Essex, and one of the Six Preachers in the Cathedral of Christ, Canterbury, 
formerly Domestic Chaplain to the Bishop. 2d Edition. 8vo. with Portrait, etc. 16s. cloth. 


FOSBROKE.—A TREATISE ON THE ARTS, MANNERS, MANUFAC- 
TURES, and INSTITUTIONS of the GREEKS and ROMANS. By the Rey. T. D. Fosbroke, 
etc. 2 vols. foolscap 8yo. with Vignette Titles, 12s. cloth, 


GERTRUDE. 
: A Tale. By the author of * Amy Herbert.’? Edited by the Rev. William Sewell, B.D., of 
Exeter College, Oxford. 2 vols. foolscap 8vo. 9s. cloth: 


‘© A book, the influences of which cannot fail to be salutary. Practice without profession, 
brought to bear upon the vicissitudes of every-day life, the power of forbearance and gen- 
tleness, and of sacrifice which is to find in itself its recompense; such are the themes here set 
forth in an agreeable style and an interesting story. Clear and discriminating glimpses of 
character, and the absence of bitterness and offence, constitute the g§reat charm of this elegant 
writer, and warrants us in cordially recommending her ‘Gertrude’ as pleasant and pro-- 
Jitable reading.”’—Atheneum, 


GLEIG.—LIVES OF THE MOST EMINENT BRITISH MILITARY COM- 
MANDERS. By the Rey. G.R.Gleig. 3 vols. foolscap 8vo. with Vignette Titles, 18s. cloth. 


GLENDINNING. — PRACTICAL HINTS ON THE CULTURE OF THE 
PINEAPPLE. By R. Glendinning, Gardener to the Right Hon, Lord Rolle, Bicton. 12mo. 
with Plan of Pinery, 5s. cloth. 


GOLDSMITH’S POETICAL WORKS. 
lllustrated with Engravings on Wood, from Designs by the Etching Club. Uniform with 
‘*Thomson’s Seasons.” Square crown 8vo.—I October. 
GOOD.—THE BOOK OF NATURE. 
A Popular Illustration of the General Laws and Phenomena of Creation. By John Mason 
Good, M.D.F.R.S.etc. 3d Edition, corrected. 3 vols. foolscap 8vo. 24s. cloth. 
GRAHAM.—ENCLISH; OR, THE ART OF COMPOSITION 
explained ina Series of Instructions and Examples. By G.F.Graham. 2d Edition, revised 
andimproved. Fvuolscap 8vo. 7s. cloth. 


GRANT (MRS., OF LAGGAN).— MEMOIR AND CORRESPONDENCE 


of the late Mrs. Grant, of Laggan, author of ** Letters from the Mountains,” ete Edited 
by her Son, J. P. Grant, Esq. 2d Edition. 3 vols. post 8vo. Portrait, 17. 11s. 6d. cloth. 


GRANT (MRS.)—LETTERS FROM THE MOUNTAINS. 


Being the Correspondence with her Friends, between the years 1773 and 1803. By Mrs. 
Grant, of Laggan. 6th Edition. Edited, with Notes and Additions, by her son, J. P. Grant, 
Esq. 2 vols. post 8vo. 21s. cloth. 
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GRATTAN.—THE HISTORY OF THE NETHERLANDS, 
From the Invasion by the Romans to the Belgian Revolution in 1830. By T. C. Grattan, Esq. 


Foolscap 8vo. with Vignette Titles, 6s. cloth. 


GRAY.—FIGURES OF MOLLUSCOUS ANIMALS, ' 
Selected from various Authors. Etched for the Use of Students. By Maria Emma Gray. 


Vol. I. 8vo., with 78 plates of Figures, 12s. cloth. 5 
GRAY AND MITCHELL’S ORNITHOLOGY.—THE GENERA OF BIRDS; 


Comprising their Generic Characters, a Notice of the Habits of each Genus, and an exten- 
sive List of Species, referred to their several Genera, By George Robert Gray, Acad. Imp. 
Georg. Florent. Soc. Corresp. Senior Assistant of the Zoological Department, British 
Museum; and author of the ‘‘ List of the Genera of Birds,” etc. etc. Illustrated with 350 
imperial 4to. Plates, by David William Mitchell, B.A. 


In course of publication in Monthly Parts, 10s. 6d. each; each Part consisting generally of 
Four imperial quarto coloured Plates and Three plain, and accompanying Letter-press 5 
giving the Generic Characters, short Remarks on the Habits, anda List of Species of each 
Genus as complete as possible. The uncoloured Plates will contain the Characters of all the 
Genera of the various Sub-families, consisting of numerous details of Heads, Wings, and Feet, 
ag the cuse may require, for pointing out their distinguishing Characters. 

#,* The Work will not exceed 50 Monthly Parts. Noa. 18 was published on 1st of October. 


GRAY (J. E.)—THE GENERA OF MAMMALIA; 
Comprising their Generic Characters—a Notice of the Habits of each Genus—and a short 
Character of each of the well-established Species, referred to the several Genera. By John 
Edward Gray, Fsq., Keeper of the Zoological Collection of the British Museum. Imperial 4to. 
uniform with Gray and Mitchell’s Ornithology; illustrated with 175 Plates. 


aS IND) be published in Monthly Parts, 12s. each; each Part to consist of Four coloured and 
Three plain Plates, with accompanying Letter-press. The Work will not exceed 25 Paris. 
Publication will commence when 150 Subscribers’ Names have been received. 


GREENER.—THE GUN; 


Or, a Treatise on the various Descriptions of Small Fire Arms. By W. Greener, Inventor of 
an Improved Methodof Firing Cannon by Percussion, etc. 8vo. with Illustrations, 15s.boards. 


GREENWOOD (COL.)—THE TREE-LIFTER ; 
Or a New Method of Transplanting Trees. By Col.Geo. Greenwood. 8yo. with an Il]lus- 


trative Plate,7s. cloth. 


GUEST.—THE MABINOCGION, 
From the Llyfr Coch o Hergest, or Red Book of Hergest, and other ancient Welsh MSS. 
with an English Translation and Notes. By Lady Charlotte Guest. Royal 8vo. 8s. each. 
Part 1.—The Lady of the Fountain. 
Part2.—Peredur Ab Evrawc; a Tale of Chivalry. 
Part 3.-—The Arthurian Romance of Geraint, the Son of Erbin. 
Part 4.—The Romance of Kilhwch and Olwen. 
Part 5-—The Dream of Rhonabwy, and the Tale of Pwyll Prince of Dyved. 
Part 6.—Branwen, the Daughter of Llyr: Manawyddan, the Son of Llyr; 
and Math, the Son of Mathonwy. 


GUICCIARDINI (F.—THE MAXIMS OF FRANCIS GUICCIARDINI, THE 
HISTORIAN. Translated by Emma Martin, author of ‘¢A Short History of Ireland.’”’ 
With Notes, and Parallel Passages from the Works of Machiavelli, Lord Bacon, Pascal, 
Rochefoucault, Montesquieu, Burke, Prince Talleyrand, Guizot, and others. With a Sketch 
of the Author’s Life. Square foolscap 8vo. [In October. 


GWILT.—AN ENCYCLOPAEDIA OF ARCHITECTURE; 
Historical, Theoretical, and Practical. By Joseph Gwilt, Esq., F.S.A. Illustrated with 
upwards of 1000 Engravings on Wood, from Designs by J. S.Gwilt. In 1 thick vol. 8vo. 
containing nearly 1300 closely-printed pages. 2U. 12s. 6d. cloth. 
“6 Gwilt’s Encyclopedia ranks high as a work for professional students, containing the 
mathematics of architecture, with copious details upon all the technicalities of the science. 
Tt is a work which no professed architect or buildershould be without.’’—Westminster Review, 


HALL.—NEW GENERAL LARCE LIBRARY ATLAS OF FIFTY-THREE 
MAPS, on Columbier Paper; with the Divisions and Boundaries carefully coloured. Con- 
structed entirely from New Drawings, and engraved by Sidney Hall. New Edition, thoroughly 
revised and corrected ; including all the Alterations rendered necessary by the recent Official 
Surveys, the New Roads on the Continent, and a careful Comparison with the authenticated 
Discoveries published in the latest Voyages and Travels. Folded in half, Nine Guineas, half- 
bound in russia; full size of the Maps, Ten Pounds, half-bound in russia. 

The following Maps have been re-engraved, from entirely new designs —Ireland, South 
Africa, Turkey in Asia; the following have been materially improved—Switzerland, North 
Italy, South Italy, Egypt, Central Germany, Southern Germany, Greece, Austria, Spain, 
and Portugal; a new Map of China, corrected from the recent government survey of the coast 
from Canton to Nankin (to which is appended the Province of Canton, on an enlarged scale, 
in a separate compartment), has since been added. 


HALSTED —LIFE AND TIMES OF RICHARD THE THIRD, 
as Duke of Gloucester and King of England: in which all the Charges against him are care- 
fully investigated and compared with the Statements of the Cotemporary Authorities: By 
Caroline A. Halsted, author of ‘* The Life of Margaret Beaufort.” 2 vols. 8yvo.with Portrait 


from an Original Picture in the possession of the Right Honorable Lord Stafford, never - 


before engraved, and other Illustrations, 17. 10s. cloth. 
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HANNAM.—THE ECONOMY OF WASTE MANURES: 
A Treatise on the Nature and Use of Neglected Fertilizers. By John Hannam. Written 
for the Yorkshire Agricultural Society, and published by permission of the Counsel. A new 
Edition. Feap. 8vo.—In the press, 


HAND-BOOK OF TASTE; 


Or, How to Observe Works of Art, especially Cartoons, Pictures, and Statues. By Fabius 
Pictor. 3d Edition. Foolscap 8vo. 3s. boards. 


HANSARD.—TROUT AND SALMON FISHING IN WALES. 
By G. A.Hansard, 12mo. 63.6d. cloth. 


HARRIS.—THE HIGHLANDS OF AETHIOPIA; 
Being the Account of Eighteen Months’ Residence of a British Embassy to the Christian 
Courtof Shoa. By Major Sir W. C. Harris, author of ‘* Wild Sports in Southern Africa,”’ 
etc. 2d Edition. 3 vols. 8vo. with Map and Illustrations, 27. 2s.cloth. 


HAWES (BARBARA).—TALES OF THE NORTH AMERICAN INDIANS, 
and Adventures of the Early Settlers in America; from the Landing of the Pilgrim Fathers- 
in 1620, to the Time of the Declaration of Independence. By Barbara Hawes. Foolscap 8vo. 
with Frontispiece. 6s. cloth, 

HAWKER.—iINSTRUCTIONS TO YOUNG SPORTSMEN 
In all that relates to Guns and Shooting. By Lieut. Col.P.Hawker. 9th edition, corrected, 
enlarged, and improved, with Eighty-five Plates and Woodcuts, by Adlard and Branston, 
from Drawings by C. Varley, Dicks, etc. 8vo. 21s. cloth. 


HAYDON (B. R.}—-LECTURES ON PAINTING AND DESIGN, 
Delivered at the London Institution, the Royal Institution, Albermarle Street, to the 
University of Oxford, etc. By B.R. Haydon, Historical Painter. With Designs drawn on 
Wood by the author, and Engraved by Edward Evans. 8vo. 12s. cloth. 


HENSLOW.— THE PRINCIPLES OF DESCRIPTIVE AND PHYSIOLO- 


GICAL BOTANY. ByJ.S.Henslow, M.A. F.L.S. etc. Foolscap 8vo. with Vignette Title, 
and nearly 70 Woodcuts, 6s. cloth, 


HERSCHEL.—A TREATISE ON ASTRONOMY. 
By Sir John Herschel. New Edition. Feap. 8vo. Vignette Title, 6s. cloth. 


HERSCHEL.—A PRELIMINARY DISCOURSE ON THE STUDY OF 
NATURAL PHILOSOPHY, By Sir John Herschel. New Edition. Foolscap 8yo. with 
Vignette Title, 6s. cloth. 


HINTS ON ETIQUETTE AND THE USACES OF SOCIETY: 
With a Glance at Bad Habits. By Aywyds. *¢Manners makethe Man.’? 24thEdition, 
revised (with additions) by a Lady of Rank. Foolscap 8vo. 2s. 6d. cloth, gilt edges. 


General Observations ; Introductions—Letters of Introduction—Marriage— Dinners—Smoking; 
Snuff—Fashion—Dress —Music—Dancing—Conversation—A dvice to Tradespeople—Visiting; 


Visiting Cards—Cards—Tattling—of General Society. 
HOARE.—A DESCRIPTIVE ACCOUNT OF A NEW METHOD OF 


PLANTING AND MANAGING THE ROOTS OF GRAPE VINES. By Clement Hoare, 
author of ‘* A Treatise on the Cultivation of the Grape Vine on Open Walis.’? 12mo 5s. cl. 


HOARE —A PRACTICAL TREATISE ON THE CULTIVATION OF THE 
GRAPE VINE ON OPEN WALLS. By Clement Hoare. 3d Edition, 8vo. 7s. 6d. cloth. 


HOBBES.—ENGLISH WORKS OF THOMAS HOBBES, 
Of Malmesbury; now first collected by Sir William Molesworth, Bart. The English Works, 
Vols. 1 to 6, and 8 to 10; and the Latin Works, Vols. 1 to 3, 10s. each. 
*,* Vols. 8 and 9, comprising the Translation of Thucydides, are not sold separately. 


HOLLAND.—PROGRESSIVE EDUCATION ; 


Or, Considerations on the Course of Life. Translated fromthe French of Madame Necker de 
Saussure. By Miss Holland. 3 vols. foolscap 8vo. 19s. 6d. cloth. 
*,* The Third Volume, being supplementary to the first two, separately, 7s.6d. 


HOLLAND.—A TREATISE ON THE MANUFACTURES IN METAL. 
By John Holland, Esq. 3 vols. foolscap 8vo. with Vignette Titles, and about 300 Woodcuts, 


18s. cloth. 
HOLLAND.—MEDICAL NOTES AND REFLECTIONS. 


By Henry Holland, M.D. F.R.S. etc. Fellow of the Royal College of Physicians, Physician 
Extraordinary to the Queen, and Physician in Ordinary to His Royal Highness Prince Albert. 


2d Edition. 8vo. 18s. cloth. 
HOOK (DR. W. F.)—THE LAST DAYS OF OUR LORD’S MINISTRY; 


A Course of Lectures on the principal Events of Passion Week. By Walter Farquhar Hood, 
D.D., Vicar of Leeds, Prebendary of Lincoln, and Chaplain in Ordinary to the Queen. 4th 


Edition. Foolscap 8vo. 6s. cloth. 
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HOOKER.—THE BRITISH FLORA. 

Tn 2 vols. Vol.I.; comprising the Phenogamous or Flowering Plants, and the Ferns. BySir 
William Jackson Hooker, K.H. LL.D. F.R.A. and L.S. etc. etc.etc. 5th Edition, with 
Additions and Corrections; and 173 Figures, illustrative of the Umbelliferous Plants, the 
Composite Plants, the Grasses, andthe Ferns. Vol.1. 8vo., with 12 Plates, 14s. plain; with 
the plates coloured, 24s. cloth. 

Vol. Il.in Two Parts, comprising the Cryptogamia and the Fungi, completing the British 
Flora, and forming Vol. V., Parts 1 and 2, of Smith’s English Flora, 24s. boards. 


HOOKER AND TAYLOR.—MUSCOLOCIA BRITANNICA. 
Containing the Mosses of Great Britain and Ireland, systematically arranged and described ; 
with Plates, illustrative of the character of the Genera and Species. By Sir W.J. Hooker 
_and T. Taylor, M.D. F.L.S.etc. 2d Edition, 8vo. enlarged, 31s. 6d. plain; 31. 3s. coloured. 


HORNE (THE REV. T. H.)\—AN INTRODUCTION TO THE CRITICAL 
STUDY AND KNOWLEDGE OF THE HOLY SCRIPTURES. By Thomas Hartwell 
Horne, B.D. of St. John’s College, Cambridge ; Rector of the united Parishes of St. Edmund 
the King and Martyr, and St. Nicholas Acons, Lombard Street; Prebendary of St. Paul’s. 
8th Edition, corrected and enlarged. Illustrated with numerous Maps and Fac-similes of 
Biblical Manuscripts. 4 vols. 8vo. (Vol. 2 in 2 Parts), 3/. 3s. boards. 


HORNE (THE REV. T. H.)—A COMPENDIOUS INTRODUCTION TO THE 
STUDY OF THE BIBLE. By Thomas Hartwell Horne, B.D. of St. John’s College, Cam- 
bridge. Being an Analysis of his ‘* Introduction to the Critical Study and Knowledge of the 
Holy Scriptures.” 7th Edition, corrected and enlarged. 12mo. with Maps and other 
Engravings, 9s. boards. 


HORSLEY (BISHOP).—BIBLICAL CRITICISM ON THE FIRST FOUR- 
TEEN HISTORICAL BOOKS OF THE OLD TESTAMENT; AND ON THE FIRST 
NINE PROPHETICAL BOOKS. By Samuel Horsley, LL.D. F.R.S. F.A.S. Lord Bishop of 
St. Asaph. Second Edition, containing Translations by the Author, never before published, 
together with copious Indexes. 2 vols. 8vo. 30s. cloth. 


By the same Author, 
THE BOOK OF PSALMS; translated from the Hebrew: with Notes, explanatory and critical. 
4th Edition. 8vo. 12s. cloth. 


HOWITT (MARY).—THE CHILD’S PICTURE AND VERSE BOOK, 
Commonly called ** Otto Speckter’s Fable Book.’’ Translated by Mary Howitt. With French 
and German on corresponding pages, and illustrated with 100 Engravings on Wood, by 
G. F. Sargent. 2d Edition, Square 12mo. 7s. 6d. boards. 

HOWITT (MARY).—THE H——— FAMILY: TRALINNAN; AXEL AND 
ANNA; and other Tales. By Fredrika Bremer. © Translated by Mary Howitt. 2 vols. post 
8vo. with Portrait of the Author, 21s. boards. 

By the same Author and Translator. 


The NEIGHBOURS. A Story of Every-day | The PRESIDENT’S DAUGHTERS, includ- 
Life in Sweden. 3d Edition, revised and ing NINA. 3vols. post 8vo. 31s. 6d. 


corrected. 2 vols. post 8vo. 18s. ANEW SKETCH OF EVERY-DAY LIFE :— 
’ The HOME; or, Family Cares and Family A DIARY. Together with STRIFE and 
Joys. 2d Edition. 2vols. post 8vo 2]s. PEACE. 2 vols. post 8vo. 21s. 


HOWITT —THE RURAL LIFE OF ENGLAND. 
By William Howitt. Third Edition, corrected and revised. Medium 8vo. with Engravings on 
Wood by Bewick and Williams, uniform with ‘‘ Visits to Remarkable Places,” 21s. cloth. 


Life of the Aristocracy. The Forests of England. 

Life of the Agricultural Population. Habits, Amusements, and Condition of the 

Picturesque and Moral Features of the Country. People; in which are introduced Two New 

Strong Attachment of the English to Country Chapters, descriptive of the Rural Watering 
Life. Places, and Education of Rural Population, 


HOWITT.—VISITS TO REMARKABLE PLACES; 
Old Halls, Battle-Fields, and Scenes illustrative of Striking Passages in English History and 
posts By William Howitt. New Edition. Medium 8vo. with 40 Illustrations by S. Williams, 
21s. cloth. 

SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUMBERLAND, witha 
Stroll along the BORDER. Medium 8vo. with upwards of 40 highly-finished Woodcuts, from 
Drawings made on the spot for this Work, by Messrs. Carmichael, Richardsons, and Weld 
Taylor, 21sr cloth. 


HOWITT.—THE LIFE AND ADVENTURES OF JACK OF THE MILL, 
Commonly called ‘* Lord Othmill;’? created, for his eminent services, Baron Waldeck, and 
Knight of Kitcottie; a Fireside Story. By William Howitt. 2d Edition. 2 vols. foolscap 
8vo. with 46 Illustrations on Wood by G. F. Sargent, 12s. cloth. 


HOWITT.—THE RURAL AND SOCIAL LIFE OF GERMANY: 


With Characteristic Sketches of its chief Cities and Scenery. Collected in a General Tour, 
and during a Residence in that Country in the Years 1840-42. By William Howitt, author 


of ** The Rural Life of England,” etc. Medium 8vo., with above 40 Illustrations, 21s. cloth. 


HOWITT.—CGERMAN EXPERIENCES 5 
Addressed to the English, both Goers Abroad and Stayers at Home. By William Howitt. 
Foolscap 8vo. 7s. 6d. cloth. 
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HOWITT.—WANDERINGS OF A JOURNEYMAN TAILOR, 
throngh EUROPE and the EAST, during the years 1824 to 1840. By P. D. Holthaus, from 
Werdohl in Westphalia. Translated from the Third German Edition, by William Howitt, 


author of “The Rural and Social Life of Germany,” etc. Foolscap 8yo. with Portrait of 
the Tailor, 6s. cloth. 


HOWITT.—THE STUDENT-LIFE OF GERMANY. 


From the Unpublished MS. of Dr. Cornelius. By William Howitt, Svo. with 24 Wood- 
Engravings, and 7 Steel Plates, 21s. cloth. 


HOWITT.—COLONIZATION AND CHRISTIANITY: 


A Popular History of the Treatment of the Natives, in all their Colonies, by the Europeans. 
By William Howitt, Post 8vo. 10s. 6d. cloth, 


HOWI1T.—THE BOY’S COUNTRY BOOK: 
Being the real Life of a Country Boy, written by Himself; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in the Country. Edited by William Howitt, author of 
** The Rural Life of England,” ete. 2d Edition. Feap. 3vo. with 40 Woodcuts, 8s. cloth. 


HOWITT (RICHARD).—IMPRESSIONS OF AUSTRALIA FELIX, 


During a Four Years’ Residence in that Colony: with particular reference to the Prospects 
of Emigrants, With Notes of a Voyage round the World, Australian Poems, etc. By 
Richard Howitt. Foolscap 8vo. 7s. cloth. 


NUDSON.—THE PARENT’S HAND-BOOK; 
Or, Guide to the Choice of Professions, Employments, and Situations ; containing useful 
and practical information on the subject of placing out Young Men, and of obtaining their 
Education with a view to particular occupations. By J. C. Hudson, Esq., author of ** Plain 
Directions for Making Wills.” Fcap. 8vo. 5s. cloth. 


HUDSON.—PLAIN DIRECTIONS FOR MAKING WILLS 
In Conformity with the Law, and particularly with reference to the Act 7 Wm. IV. and 1 Vict. 
¢. 26. To which is added, a clear Exposition of the Law relating to the Distribution of Per- 
sonal Estate inthe case of intestacy ; with two Forms of Wills, and much useful Information, 
etc. By J.C. Hudson,Esq. 13th Edition, corrected, with Notes of Cases judicially decided 
since the above Act came into operation. Fcap. 8vo. 2s. 6d. 


HUDSON.—THE EXECUTOR’S GUIDE. 


By J. C. Hudson, Esq., of the Legacy Duty Office, London; author of ‘Plain Directions 
for Making Wills,” and ‘¢ The Parent’s Hand-Book.” 4th Edition. Foolscap 8yo. 5s.cloth. 


*,* The above two works may be had in One volume, price7s. cloth. 


HUMPHREYS.—THE ILLUMINATED BOOKS OF THE MIDDLE ACES. 
A History of Illuminated Books, from the IVth to the XVIIth Century. By Henry Noel 
Humphreys. Illustrated by a Series of Specimens, consisting of an entire Page, of the 
exact size of the Original, from the most celebrated and splendid MSS. in the Imperial and 
Royal Libraries of Vienna, Moscow, Paris, Naples, Copenhagen, and Madrid ;—from the 
Vatican, Escurial, Ambrosian, and other great Libraries of the Continent ;—and from the 
rich Public, Collegiate, and Private Libraries of Great Britain; superbly printed in Gold, 
Silver, and Colours. 

In course of publication, in Parts. Parts land 2, cach containing Three Plates, with Descrip- 
tions, Imperial Quarto, splendidly printed, in gold, silver, and colours, in imitation of the 
originals, as accurate as can be produced by mechanical means, price 12s. 


Large Paper, on Half Imperial (21 in. by 15), to prevent folding the large Plates, 21s. 
Six Parts to form a Volume, Four Volumes completing the work. 


HUNT.—RESEARCHES ON LICHT: 


An Examination of all the Phenomena connected with the Chemical and Molecular Changes 
produced by the Influence of the Solar Rays; embracing all the known Photographie Pro- 
cesses, and new Discoveries inthe Art. By Robert Hunt, Secretary of the Royal Cornwall 
Polytechnic Society. 8vo. with Plate and Woodcuts, 10s. 6d. cloth. 


ILLUMINATED CALENDAR (THE).—THE ILLUMINATED CALENDAR and HOME 
DIARY for 1846; containing 12 pages of fac-simile from the Calendar of the rich Missal of 
the Duke of Anjou, styled King of Sicily and Jerusalem ; also 24 pages of Diary, each illu- 
minated with an elaborate Border taken from the same MS.; and an Illuminated Title. The 
binding designed from the framework of one of the miniature pictures of the same MS. 
Imperial 8vo. 42s, bound in an appropriate ornamental cover.—In the press. 


*,* The elaborate Gothic traceries of this MS. form one of the finest monuments of the 
art of illuminating. It was ewecuted towards the close of a he ig th century, more than 
@ century earlier than the ** Hours of Anne of Brittany,” which formed the subject of the 
Calendar for 1844; and in style and execution it exhibits a totally different style of art from 
that work. 

*,* The Illuminated Calendar and Home Diary, for 1845; copied from the Manuscript of 
the “* Hours of Anne of Brittany.” Imp. 8vo. in emblazoned printing and binding, 42s. 


JACKSON.—PICTORIAL FLORA; 


Or, British Botany Delineated, in 1500 Lithographic Drawings of all the Species of Flowering 
Plants indigenous to Great Britain ; illustrating the descriptive works on English Botany of 
Hooker, Lindley, Smith, etc. By MissJackson. 8vo. 15s. cloth. 
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JAMES.--A HISTORY. OF THE LIFE OF EDWARD THE BLACK PRINCE, 
and of various Events connected therewith, which occurred during the Reign of Edward II1. 
King of England. By G. P. R. James, Esq. 2d Edition. 2vols. foolscap 8vo.with Map, ls. el. 


JAMES.—LIVES OF THE MOST EMINENT FOREICN STATESMEN. 
xi SS James, Esq.,and EK. E. Crowe, Esq. 5 vols.foolscap 8vo. with Vignette Titles. 
s. cloth. 


JEBB (BISHOP).—PRACTICAL THEOLOGY ; SI 
Comprising Discourses on the Liturgy and Principles of the United Church of England and 
Ireland; Critical and other Tracts; and a Speech delivered in the House of Peers in 1824. 

By John Jebb, D.D. F.R.S., Bishop of Limerick, Ardfert, and Aghadoe. 2d Edition. 2 vols. 
8yvo. 24s. cloth. . 
By the same Author, 
PASTORAL INSTRUCTIONS, on the Character and Principles of the Church of England. 
Selected from his former Publications. A New Edition. Foolscap 8vo. 6s. cloth. 


JEBB (BISHOP) AND KNOX (ALEXANDER).—THIRTY YEARS’ COR- 
RESPONDENCE between John Jebb, D.D.F.R.S., Bishop of Limerick, Ardfert, Aghadoe, 
and Alexander Knox, Esq. M.R.I.A. Edited by the Rev. Charles Forster, B.D. Rector of }f 
Stisted, Essex, and one of the Six Preachers in the Cathedral of Christ, Canterbury, formerly . 
Domestic Chaplain to Bishop Jebb. 2d Edition. 2 vols. 8vo. 28s. cloth. 


LORD JEFFREY.— CONTRIBUTIONS TO THE EDINBURCH REVIEW. 
By Eepntls Jeffrey, now one of the Judges in the Court of Session in Scotland. 4vols.8vo. 
48s. cloth. 


JOHNSON.—THE FARMER’S ENCYCLOPA-DIA, 3 
And DICTIONARY of RURAL AFFAIRS: embracing all the recent Discoveries in Agri- || _ 
cultural Chemistry; adapted to the comprehension of uuscientific Readers. By Cuthbert 
W. Johnson, Esq., F.R.S. Barrister-at-Law, Corresponding Member of the Agricultural 
Society of Kénigsberg, and of the Maryland Horticultural Society, author of several of the 
Prize Essays of the Royal Agricultural Society of England, and other Agricultural Works ; 
Editor of the ‘* Farmer’s Almanack,” etc. 1 thick vol. 8vo. illustrated by Wood Engravings 
of the best and mostimproved Agricultural[mplements. 2J/. 10s. cloth. ex. 


KANE.—THE INDUSTRIAL RESOURCES OF IRELAND. 
By Robert Kane, M.D. Secretary to the Council of the Royal Irish Academy, Professor of 
Natural Philosophy to the Royal Dublin Society, and of Chemistry to the Apothecaries? 
Hall ofIreland. 2d Edition. Post 8vo. 7s cloth. 

“KANE.—ELEMENTS OF CHEMISTRY ; 

Including the most Recent Discoveries and Applications of the Science to Medicine and 

Pharmacy, and to the Arts. By Robert Kane, M.D. M.R.1.A. Professor of Natural Philosophy 

to the Royal Dublin Society. 8vo. with 236 Woodcuts, 24s. cloth. 7 


KATER AND LARDNER.—A TREATISE ON MECHANICS. 
By Captain Kater aud Dr. Lardner. New Edition. Foolscap 8vo. Vignette Title, and 
19 Plates, comprising 224 distinct figures, 6s. cloth. 


KEIGHTLEY.—OUTLINES OF HISTORY, 
From the Earliest Period. By Thomas Keightley, Esq. New Edition, corrected and con- 
siderably improved. Foolscap 8vo., 6s. cloth; or 6s. 6d. bound. 


KEON (M. G.)—A HISTORY OF THE JESUITS, 
Literary, Social, and Political, from the Birth of Ignatius Loyola to the present time, By 
Miles Gerald Keon. 8vo.—Preparing for publication. 


KIRBY AND SPENCE.—AN INTRODUCTION TO ENTOMOLOGY: 
Or, Elements of the Natural History of Insects: comprising an account of noxious oe 
useful Insects, of their Metamorphoses, Food, Stratagems, Habitations, Societies, Motions 
Noises, Hybernation, Instinct, ete. By W. Kirby, M.A. F.R.S. & L.S. Rector of Barham ; 
and W. Spence, Esq., F.R.S. & L.S. 6th Edition, corrected and considerably enlarged. 
2 vols. Svo. 1d. 11s. 6d. cloth. 


The first two volumes of the ‘* Introduction to Entomology’? are now published asa 
separate work, distinct from the third and fourth volumes, and, though much enlarged 
at a considerable reduction of price, in order that the numerous elass of readers who confine 
their study of insects to that of their manners and economy, need not be burthened with the 
cost of the technical portion of the work relating to their anatomy, physiology, etc. 


KNAPP.—GRAMINA BRITANNICA; 
Or, Representations of the British Grasses: with Remarks and occasional Descriptions. By 
W - eres Esq. F.L.S. & A.S. 2d Edition. 4to. with 118 Plates, beautifully coloured, 
. 16s. boards. 


KNOX (ALEXANDER). — REMAINS OF ALEXANDER KNOX, ESQ. 
Of Dublin, M.R.1.A.; containing Essays, chiefly explanatory, of Christian Doctrine ; and 
Confidential Letters, with Private Papers, illustrative of the Writer’s Character, Sentiments 
and Life. 3d Edition. 4 vols. 8vo. 2¢. 8s. cloth. Z 


LAING.—NOTES ON THE SCHISM FROM THE CHURCH OF ROME, | 
called the GERMAN-CATHOLIC CHURCH, instituted by J. Ronge and I. Czerzki, in 
October 1844, on occasion of the Pilgrimage to the Holy Coat at Treves. ByS. Laing, Esq. 
author of * Bp of a Traveller,” ** The Chronicles of the Kings of Norway,” etc. Feap. 
8vo. 5s. cloth. 
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LAING.—THE CHRONICLE OF THE KINGS OF NORWAY, 
From the Earliest Period of the History of the Northern Sea Kinys to the Middle of the 
Twelfth Century, commonly called the Heimskringla. Translated from the Icelandic of 
Snorro Sturleson, with Notes, and a Preliminary Discourse, by Samuel Laing, author of 
** Notesof aTraveller,” etc. 3 vols. 8vo. 36s. cloth. 


LAING.—A TOUR IN SWEDEN 


In 1838 ; comprising Observations on the Moral, Political,and Economical State of the Swedish 
Nation. By Samuel Laing, Esq. 8vo. 12s. cloth. 


LAING.—NOTES OF A TRAVELLER 


On the Social and Political State of France, Prussia, Switzerland, Italy, and other parts of 
Europe, during the present Century. By Samuel Laing, Esq. 2d Edition. 8yo. 16s. cloth. 


LAING.—JOURNAL OF A RESIDENCE IN NORWAY 
During the years 1834, 1835, and 1836; made with a view to inquire into the Rural and Political 
Economy of that Country, and the Condition of its Inhabitants. By Samuel Laing, Esq. 
2d Edition. 8vo. 14s. cloth. 


LARDNER’S CABINET CYCLOPADIA; 
Comprising a Series of Original Works on History, Biography, Literature, the Sciences, Arts, 
and Manufactures. . Conducted and edited by Dr. Lardner. 
The Series complete in One Hundred and Thirty-three Volumes, 397. 18s. (One Volume 
remains to be published.) The Works separate, 6s. per volume. 


LARDNER.—A TREATISE ON ARITHMETIC. 
~~. By Dr. Lardner, LL.D. F.R.S. Foolscap 8vo. with Vignette Title, 6s. cloth. 


LARDNER AND WALKER.—A MANUAL ON ELECTRICITY, MAC- 
_ NETISM, and METEOROLOGY. ~ By Dr. Lardner, LL.D. F.R.S., and C. V. Walker, 
» Secretary of the Electrical Society. 2 vols. foolscap 8vo., with Vignette Titles, 12s. cloth. 


LARDNER.—A TREATISE ON GEOMETRY, 
And its Application to the Arts. By Dr. Lardner. Foolscap 8vo. with Vignette Title, and 
upwards of 200 figures, 6s. cloth. 

LARDNER.—A TREATISE ON HEAT. 
By Dr. Laraner, LL.D. etc. Fceap. 8vo. with Vignette Title and Woodcuts, 6s.cloth. 


LARDNER.—A TREATISE ON HYDROSTATICS AND PNEUMATICS. 
By Dr. Lardner. New Edition. Foolscap ovo. 6s. cloth. ; 
LECTURES ON POLARISED LICHT, 
Delivered by Dr. Pereira, before the Pharmaceutical Society, and in the Medical School of 
the London Hospital. 8yo. illustrated by above 50 Wooacuts, 5s. 6d. cloth. 


L. E. L—THE POETICAL WORKS OF LETITIA ELIZABETH LANDON. 
New Edition, 4 vols. foolscap 8yo. with Illustrations by Howard, etc.28s. cloth; or bound 
in morocco, with gilt edges, 2. 4s. 

The following Works separately :— 
The IMPROVISATRICE - - 10s. 6d. The GOLDEN VIOLET - - - 10s. 6d. 
The VENETIAN BRACELET 10s. 6d. The TROUBADOUR - - = - 10s. 6d, 

LEE.—TAXIDERMY ; 

Or, the Art of Collecting, Preparing, and Mounting Objects of Natural History. For the use 
of Museums and Travellers. By Mrs. R.Lee (formerly Mrs. T. E, Bowdich), author of 
‘Memoirs of Cuvier,” etc. 6th Edition, improved, with an account of a Visit to Walton 
Hall, and Mr. Waterton’s method of Preserving Animals. Fcap. 8vo. with Wood Engrayings, 
7s. cloth. 


LEE.—ELEMENTS OF NATURAL HISTORY, 


For the Use of Schools and Young Persons: comprising the Principles of Classification, 
interspersed with amusing and instructive original Accounts of the most remarkable Animals. 
By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), author of “Taxidermy,’’ ** Memoirs of 
Cuvier,’’ etc.’ 12mo. with 55 Woodcuts, 7s.6d. bound. : 


LEFEVRE (SIR GEORGE).—AN APOLOGY FOR THE NERVES5 
Or, their Importance and Influence in Health and Disease. By Sir George Lefevre, M.D. 
Fellow of the Royal College of Physicians, late Physician to the British Embassy at-the 
Court of St. Petersburgh, etc.; author of ** The Life of a Travelling Physician,’”’ ‘* Thermal 
Comfort,” etc. Post 8vo. 9s. cloth. 


LEMPRIERE.—-A CLASSICAL DICTIONARY 5 
Containing a copious Account of all the Proper Names mentioned in Ancient Authors ; with 
the Value of Coins, Weights, and Measures, used amongst the Greeks and Romans; anda 
Chronological Table. By T. Lempriére, DD. 20th Edition, corrected. Svyo.. 9s. cloth. 


LESLIE(C.R.)—MEMOIRS OF THE LIFE OF JOHN CONSTABLE, ESQ. 
R.A. Composed chiefly of his Letters. By C.R. Leslie, R.A. Second Edition, with further 
Extracts from his Correspondence. Small 4to. with two Portraits (one from anew Sketch, 
by Mr. Leslie, and a plate of ‘* Spring,’’ engraved by Lucas). 21s. cloth. 

** Got up in a peculiar, antique, and handsome manner, congenial to, and worthy of, the 
subject. The world at large will find much to entertain and instruct in this interesting 
biography; artists and amateurs in particular will derive great instruction, and every class 
of readers useful intelligence and agreeable amusement. Mr. Leslie has performed his task 
with infinite taste and discrimination; giving the opinions of a competent authority upon 
the productions of his contemporary and friend, and bringing out the remarkable qualities 
and estimable points.of poor Constable’s amiable private character in every relation of life 
with unaffected simplicity and consequent effect.”’—Literary Gazette. 
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LIFE OF A TRAVELLING PHYSICIAN, 
From his first Introduction to Practice ; including Twenty Years’ Wanderings throughout 
the greater part of Europe. 3 vols. post 8vo. with coloured Frontispieces, 31s. 6d. cloth. 


LINDLEY.—INTRODUCTION TO BOTANY. 
By Prof.J. Lindley, Ph.D. F.R.S.L.S. ete. 3d Edition (1839), with Corrections and ponder 
as Additions, 8vo. with Six Plates and numerous Woodcuts, 18s. cloth, 


LINDLEY.—FLORA MEDICA 5 
A Botanical Account of all the most important Plants used in Medicine ,in different Parts of 
the World. By John Lindley, Ph.D. F.R.S. ete. 8vo. 18s. cloth. 


LINDLEY.—A SYNOPSIS OF THE BRITISH FLORA, 
Arranged according to the Natural Orders. By Professor John Lindley, Ph. D., F.R.S., ete: 
ae Edition, with numerous Additions, Corrections, and Improvements. gmo. 10s. 6d. 
clot 


LINDLEY.—THE THEORY OF HORTICULTURE § 
Or, an Attempt to Explain the Principal Operations of Gardening upon Physiological Prin- 
ciples. By John Lindley, Ph.D. F.R.S. 8yo. with Illustrations on Wood, 12s. cloth. 

This book is written in the hope of providing the intelligent gardener, and the scientific 
amateur, correctly, with the rationalia of the more important operations of Horticulture ; 
and the author has endeavoured to Soren to his readers anintelligible explanation, founded 
upon well ascertained facts, which they can judge of by their own means of observation, of 
the general nature of vegetable actions, and of the causes which, while they control the 
powers of life in plants, are capable of being regulated by themselves. The possession of 
such knowledge will necessarily teach them how to improve their metheds of cultivation, and 
leadthem tothe discovery of new and better modes. 


LINDLEY.—CUIDE TO THE ORCHARD AND KITCHEN CARDENS$ 
Or, an Account of the most valuable Fruits and Vegetables cultivated in Great Britain with 
Kalendars of the Work required in the Orchard and Kitchen Garden during every month in 
the Year. By George Lindley, C.M.H.S. Edited by Professor Lindley. 8yvo. 16s. boards. 


LLOYD.—A TREATISE ON LIGHT AND VISION, . 
By the Rey. H. Lloyd, M.A., Fellow of Trin. Coll. Dublin. 8vo. 5s. boards. 


LORIMER.—LETTERS TO A YOUNG MASTER MARINER, 


On some Subjects connected with his Calling. By Charles Lorimer. 3d edition. 12mo. 
with an Appendix, 5s. 6d. cloth. 


LOUDON (MRS.)—THE LADY’S COUNTRY COMPANION; 
Or, How to Enjoy a Country Life Rationally. By Mrs. Loudon, author Of ‘* Gardening for 
Ladies,’ etc. Foolscap 8vo., with an Engraving on Steel, and Illustrations on Wood,7s.6d. cl. 
‘© A more intelligent and pleasant Country Companion than Mrs. Loudon’s lives not even 
in these days of perpetual instruction and guides to every thing. For astrollin the fields, 
for a walk in the garden, for managing the dairy or poultry-yard, for raising the finest 
Sowers and the best fruits, for rural amusements, and for all useful employments to occupy 
time and produce profitable results, we cordially recommend this eacellent work to be taken 
as a constant eompanion.’’- -Literary Gazette. 


LOUDON (J. C.}—-SELF INSTRUCTION 
For Young Gardeners, Foresters, Bailiffs, Land Stewards, and Farmers; in Arithmetic, 
Book-keeping, Geometry, Mensuration, Practical Trigonometry, Mechanics, Land-Survey- 
ing, Leveling, Planning and Mapping, Architectural Drawing, and Isometrical Projection 
and Perspective; with Examples shewing their applications to Horticultural and Agricul- 
tural Purposes. By the late J. C. Loudon, F.L.S.H.S.ete. With a Portrait of Mr. Loudon, 
and a Memoir by Mrs. Loudon. 8vo. In October. 


LOUDON.—AN ENCYCLOPAEDIA OF TREES AND SHRUBS 5 


Being the ‘¢ Arboretum et Fruticetum Britannicum”’ abridged: containing "the Hardy Trees 
and Shrubs of Great Britain, Native and Foreign, scientifically and popularly described: 
with their Propagation, Culture, and Uses in the Arts ; and with Engravings of nearly all the 
Species. For the use of Nurserymen, Gardeners, and Foresters. By J.C. Loudon, F.L.S. ete. 
1 large vol. 8vo. with upwards of 2000 Engravings on Wood, 2/.10s. cloth. ~ 

The Original Work may be had in 8 vols. 8yo. with above 400 By. Plates of Trees, and upwards 
of 2500 Woodcuts, 102. cloth. 


LOUDON.—AN ENCYCLOPAEDIA OF CARDENING 5 
Presenting in one systematic view, the History and Present State of Gardening in all Coun- 
tries, and its Theory and Practice in Great Britain: with the Management of the Kitchen 
Garden, the Flower Garden, Laying-out Grounds, etc. By J.C. Loudon, F.L.S.ete. A new 
Edition, enlarged and much improved. 1 large vol. 8vo. with nearly 1000 Engravings on 
Wood, 2/.10s. cloth. 


LOUDON.—AN ENCYCLOPADIA OF ACRICULTURE 5 


Comprising the Theory and Practice of the Valuation, Transfer, Laying-o out, Improvement, 
and Management of Landed Property, and of the cultivation and economy of the Animal and 
Vegetable productions of Agriculture, including all the latest improvements; a general 
History of Agriculture in all countries; a Statistical view of its present state, with 
suggestions for its future progress in the British Isles; and Supplements, bringing down 
the work to the year 1844. By J. C. Loudon, F.L.G.Z. and H.S.etc. Fifth Edition. 8vo. illus- 
trated with upwards of 1100 Engravings on Wood, by Branston. 21. 10s. cloth. 

The Supplement, avila | down Improvements in the art of Field-Culture from 1831 to 1844 
inclusive, comprising all the previous Supplements, and illustrated with 65 Engravings on 
Wood, may be had separately, 5s. sewed. 
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LOUDON.—AN ENCYCLOPADIA OF PLANTS; 
Including all the Plants which are now found in, or have been introduced into, Great Britain; 
giving their Natural History, accompanied by such Descriptions, Engraved Figures, and 
Elementary Details, as may enable a beginner, who is a mere English reader, to discover the 
name of every Plant which he may find in flower, and acquire all the information respecting 
it which is useful and interesting. The Specific Characters by an Eminent Botanist ; the 
Drawings by J. D. C. Sowerby, F.L.S. A new Edition (1841), with a new Supplement, com- 
prising every desirable particular respecting all the Plants originated in, or introduced into, 
Britain between the first publication of the work, in 1829, and January 1840: with a new 
General Index to the whole work. Edited by J.C. Loudon, prepared by W. H. Baxter, Jun., 
and revised by George Don, F.L.S.; and 800 new Figures of Plants, on ood, from Drawings 
by J.D. C. Sowerby, F.L.S. 1 very large vol. 8vo. with nearly 10,000 Wood Engravings, 
31. 13s. 6d. cloth. 
*,* The last Supplement, separately, 8vo. 15s. cloth. 


LOUDON.—AN ENCYCLOPADIA OF COTTACE, FARM, AND VILLA 
ARCHITECTURE and FURNITURE. Containing Designs for Cottages, Villas, Farm 
Houses, Farmeries, Country Inns, Public Houses, Parochial Schools, etc.; with the requisite 
Fittings-up, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden Scenery: 
each Design accompanied by Analytical and Critical Remarks illustrative of the Principles 
of Architectural Science and Taste on which it is composed, and General Estimates of the 
Expense. ByJ.C.Loudon, F.L.S. etc. New Edition, corrected, with a Supplement contain- 
ing 160 additional pages of letter-press, and nearly 300 new eligravings. 1] very thick vol. 8vo. 
with more than 2000 Engravings on Wood, 63s. cloth. 

«,* The Supplement, separately, 8vo. 7s. 6d. sewed. 


LOUDON.—HORTUS BRITANNICUS : 
A Catalogue of all the Plants indigenous to or introduced into Britain. The 3d Fdition 
(1832), with a New Supplement, prepared, under the direction of J.C. Loudon, by W. H. 
Baxter, and revised by George Don, F.L.S. 8vo. 31s.6d. cloth. 
The Supplement separately, 8vo. 23.6d. sewed. 
The later Supplement separately, 8vo. 83. sewed. 


LOUDON.—THE SUBURBAN CARDENER AND VILLA COMPANION: 
Comprising the Choice of a Villa or Suburban Residence, or of a situation on which to form 
one; the Arrangement and Furnishing of the House; and the Laying-out, Planting, and 
general Management of the Garden and Grounds; the whole adapted for Grounds from one 

erch to fifty acres arid upwards in extent; intended for the instruction of those who know 
Tittle of Gardening or Rural Affairs, and more particularly for the use of Ladies. By J.C. 
Loudon, F.L.S., etc. 8vo. with above 300 Wood Engravings, 20s. cloth. 


LOUDON.—HORTUS LIGNOSUS LONDINENSIS 5 
Or, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of London. To 
which are added their usual Prices in Nurseries. By J.C. Loudon, F.L.S. etc. Svo. 7s. 6d. 


LOW.—ON LANDED PROPERTY, AND THE MANACEMENT OF ESTATES; 
Comprehending the Relations between Landlord and Tenant, and the Principles aud Forms 
of Leases; of Farm-buildings, Enclosures, Draius, Embankments, Roads, and other Rural 
Works, Minerals, and Woods. By David Low, Esq. F.R.S.E. etc., author of ** Elements 
of Practical Agriculture,” etc. 8vo. with numerous Engravings, 21s. cloth. 


LOW.--ON ‘THE DOMESTICATED ANIMALS OF GREAT BRITAIN, 
comprehending the Natural and Economical History of the Species and Breeds; Illustrations 
of the Properties of External Form; and Observations on the Principles and Practice of 
Breeding. By David Low, Esq., F,R.S.E. Professor of Agriculture in the University of 
Edinburgh; Member of the Royal Academy of Agricultura of Sweden; Corresponding 
Member of the Conseil Royal d’Agriculture de France, of the Société Royal et Centrale, 
etc.; author of ** Elements of Practical Agriculture,’ ‘* Iilustrations of the Breeds of 
the Domesticated Animals of the British Islands,’’? ‘‘On Landed Property and the Economy 
of Estates,” etc. 8vo. with Engravings on Wood. {In October. 


LOW.—THE BREEDS OF THE DOMESTICATED ANIMALS OF CREAT 
BRITAIN described. By David Low, Esq. F.R.S.E., Professor of Agriculture in the Univer- 
sity of Edinburgh ; Member of the Royal Academy of Agriculture of Sweden ; Corresponding 
Member of the Conseil Royal d’Agriculture de France, of the Société Royal et Centrale, 
etc.etc. The Plates from drawings by W. Nicholson, R.S.A., reduced from a Series of Oil 
Paintings, executed for the i a a Museum of the University of Edinburgh by W. Shiels, 
R.S.A. In2vols.atlas quarto, with 56 plates of Animals, beautifully coloured after Nature, 
16/. 16s. half-bound in morocco. 

Or in four separate portions, as follow:— : 

The OX. lvol. atlas quarto, with 22 Plates, The HORSE. 1 vol. atlas quarto, with 8 Plates, 

price 6/. 16%. 6d. half-bound morocco. price 3/. half-bound morocco, _ 

The SHEEP. 1 vol. atlas quarto, with 21 The HOG. 1 vol. atlas quarto, with 5 Plates, 

Plates, price 61. 16s.6d. half-bound morocco. price 21. 2s. half-bound morocco. 


— TICAL ACRICULTUREs ; 
Ne Le il i a i At the Husbandry of the Domestic Animals, and the 


Economy of the Farm. By David Low, Esq.F.R.S.E., Professor of Agriculture in the Uni- 
versity of Edinburgh. 4th Edition, with Alterations and Additions,and above 200 Woodcuts. 


8vo. 21s, cloth. 
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MACAULAY. -—CRITICAL AND HISTORICAL ESSAYS CONTRIBUTED TO 
The EDINBURGH REVIEW. By the Right Hon. Thomas Babington Macaulay, M.P. 
3d Edition. 3 vols. 8vo. 36s. cloth. 


MACAULAY.—LAYS OF ANCIENT ROME. uy 
By the Right Honorable Thomas Babington Macaulay, M.P. 6th Edition. Crown 8yo. 
10s. 6d. cloth. 


MACKENZIE.—THE PHYSIOLOGY OF VISION. ‘ 
By W. Mackenzie, M.D., Lecturer on the Eye in the University of Glasgow. 8v0. with 
Woodcuts, 10s.6d. boards. 


MACKINNON.—THE HISTORY OF CIVILISATION. 
By Wm. Alexander Mackinnon, F.R.S. M.P. for Lymington. 2 vols. 8yo. CIn October. 


MACKINTOSH (SIR JAMES).—THE LIFE OF SIR THOMAS MORE. 
By the Right Hon. Sir James Mackintosh. ‘Reprinted from the Cabinet Cyclopedia; and 
intended for a Present-Book or School Prize. Foolscap 8vo. with Portrait, 53. cloth; or 
bound in vellum gilt (old style), 8s. # : 


MACKINTOSH’S (SIR JAMES) MISCELLANEOUS WORKS; 
Including his Contributions to The EDINBURGH REVIEW, Collected and Edited by 
his Son.” 3 vols. 8vo.—In the press. ‘ : 


MACKINTOSH, ETC.—THE HISTORY OF ENCLAND. 
By Sir James Mackintosh; W. Wallace, Esq.; and Robert Bell, Esq. 10 vols. foolscap 8vo. 
with Vignette Titles, 3/, cloth. . 


M‘CULLOCH.—THE LITERATURE OF POLITICAL ECONOMY; . 
Being a Classified Catalogue of the principal Works in the different depertments of Political 
Economy, interspersed with Historical, Critical, and Biographical Notices. By J. H. 
M‘Culloch, Esq. 8vo. 14s. cloth. : 


M‘CULLOCH.—A TREATISE ON THE PRINCIPLES AND PRACTICAL 
Toe ae uy ia AND THE FUNDING SYSTEM. By J..R. M‘Culloch, 
sq. 8vo. 15s. cloth. ar 


M‘CULLOCH.—A DICTIONARY, GEOGRAPHICAL, STATISTICAL, AND 
HISTORICAL, of the various Countries, Places, and Principal Natural Objects in the World. 
By J.R.M‘Culloch, Esq: A new Edition, 2 thick vols. 8vo. with Six large Maps, 41. c loth. 


*,* The new Articles on the British Empire, England, Ireland, and Scotland, will be 
printed separately as a supplement to the former Edition. They comprise a pretty full 
account of the present state of the British Empire. 


wy 


M‘CULLOCH.—A_ DICTIONARY, PRACTICAL, -THEORETICAL, - AND 
HISTORICAL, OF COMMERCE, AND COMMERCIAL NAVIGATION. By J. R. 
M‘Culloch, aa: An entirely New Edition, corrected throughout, enlarged, and improved. 
1 very thick vol. 8vo., illustrated with Maps and Plans, 50s. cloth; or 55s. strongly half- 
bound in Russia, with flexible back. 1 ‘ 5 


66 Mr. M‘Culloch’s Commercial Dictionary has for several years been a vade mecum for 
merchants, traders, ship-owners, and ship-masters, to guide and assist them in conducting the 
details of their respective occupations, we need not therefore expatiate upon the general 
merits of this well-known work, in announcing to the mercantile world anew, enlarged, and 
improved edition. The subjects handled in a commercial dictionary are not of a stationary 
but a progressive character, and those who mostly use such repertories are not curious about 
historical notices or theoretical discussions, but concern themselves solely with practical 
details immediately connected with the present moment. The changes made in our commer- 
cial policy by the Tariff Act of 1842, and the late acts for regulating the corn and colonial 
trudes, are so multiform, so important, and affect so many articles and interests, that Mr. 
M‘Culloch despaired of introducing them into a supplement of a less size than the original 
work, he has therefore reconstructed his dictionary ultogether.. We have carefully examined 
this vast work, and are of opinion that the indefatigable author has produced a digest of the 
most useful and authentic information respecting the past and present state of the commerce 
of Europe and the world at large, and the laws and regulations under which commercial 
operations are carried on. We have not space, nor would it be useful if we had, to enumerate 
the new subjects treated in the edition before us; it will suffice practical men to be assured 
that in the course of their business scarcely any commercial question can arise upon which 
they will not find useful information in Mr. M‘Cullcch’s well-stored pages.” 

From an article on Mr. M‘Culloch’s Dictionary in the ** Témes’’ newspaper. 


MALTE-BRUN.—A SYSTEM OF UNIVERSAL CEOCRAPHY , 
Founded on the Works of Malte-Brun and Balbi, embracing an Historical Sketch of the 
Progress of Geographical Discovery, the Principles of Mathematical and Physical Geography, 
and acomplete Description, from the most recent sources, of the Political and Social Condition 
of allthe Countries in the World: with numerous Statistical Tables, and an Alphabetical 
Index of 12,000 Names. 8vo. 30s. cloth. 


MARCET (MRS.)—CONVERSATIONS ON THE HISTORY OF ENGLAND. 
For the Use of Children. By Mrs. Marcet, author of ‘‘ Conversations on Chemistry,’’ etc. 
2d Edition. 18mo. 5s.cloth. 
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MARCET.—CONVERSATIONS ON CHEMISTRY; 
In which the Elements of that Science are familiarly Explained and Illustrated by Experi- 
ments. 14th Edition, enlarged and corrected. 2 vols. foolscap 8vo. 14s. cloth. 


MARCET.—CONVERSATIONS ON NATURAL PHILOSOPHY 5 e 
In which the Elements of that Sciecne are familiarly explained, and adapted to the compre- 
hension of Young Persons. 10th Edition, enlarged and corrected by the Author. Fcap. 8vo. 
with 23 Plates, 10s. 6d. cloth. 


MARCET.—CONVERSATIONS ON POLITICAL ECONOMY35 | : 
In which the Elements of that Science are familiarly explained. 7th dition, revised and 
enlarged. Foolscap 8yo. 7s. 6d. cloth. 


MARCET.—CONVERSATIONS ON VECETABLE PHYSIOLOCY 5 


Comprehending the Elements of Botany, with their application to Agriculture. 3d Edition. 
Foolscap 8vo. with Four Plates, 9s. cloth. 


MARCET.—CONVERSATIONS FOR CHILDREN 5 
On Land and Water. 2d Edition revised and corrected. fooksene 8¥0., with coloured Maps, 
shewing the comparative Altitude of Mountains, 5s. 6d.cloth. 


MARCET.—CONVERSATIONS ON LANCUACE, 
For Children. By Mrs. Marcet, author of **Mary’sGrammar,”’etc- 18mo. 48.6d. cloth. 


MARCET—THE CAME OF GRAMMAR, 
With a Book of Conversations, shewing the Rules of the Game, and affording Examples of 
the manner of playing atit. Ina varnished box, or done up as a post 8vo. volume, 8s. 


MARCET.—WILLY’S GRAMMAR ; 
Interspersed with Stories, and intended for the Use of Boys. By Mrs. Marcet, author of 
‘*Mary’s Grammar,’’ etc. New edition. 18mo. 2s. 6d. cloth. 


6¢ A sound and simple work for the earliest ages.’’—Quarterly Review. 


MARCET.—LESSONS ON ANIMALS, VECETABLES, AND MINERALS, | 


By Mrs. Marcet, author of ‘‘ Conversations on Chemistry,’ etc. 12mo. 2s.cloth. 


‘© One of Mrs. Marcet’s carefully writien books of instruction, in which natural history is 
made pleasant and intelligible for the young.”’—Atheneum. 


MARRIACE CIFT. 
By a Mother. A Legacy to herChildren. Post8vo.§s. cloth, gilt edges. 


MARRYAT (CAPT).—THE MISSION ; 
Or, Scenes in Africa. Written for Young People. By Captain Marryat. C.B., author of 
6‘ Peter Simple,” ‘*Masterman Ready,” ** The Settlers in Canada,” etc. 2-yols. fcap. 8yo. 
12s. cloth. 

‘6A delightful book for young people, written with great iruth and point, and abounding 
in the natural but eaciting adventure, that Cape emigrants ave sure to encounter, The 
descriptions of natural objects—of the scenes of earth, air, and sea—of plants and animals— 
of the Caffres and their mode of life—are all filled in with the happiest effect. 1t is one of 
the author's most successful effortsin his more reeent and best style, written with the tact, 
simplicity, and obvious moral bearing of Miss Edgeworth’s stories for the young, but ani- 
mated by a higher purpose than the Irishwoman’s, and dashed with that romance of travel 
which creates an interest that survives the taste for every other kind of fictitious narra- 
tive.” —Britannia. 


MARRYAT.—THE SETTLERS IN CANADA. 
Written for Young People. By Captain Marryat, C.B. author of ‘*Peter Simple,’? 
‘¢ Masterman Ready,’’etc. 2 vols. fcap. 8yo. 12s. cloth. 


MARRYAT.—MASTERMAN Scapa: 
Or, the Wreck of the Pacific. Written for Young People. By Captain Marryat. 3 vols. fools- 


cap 8yo. with numerous Engravings on Wood, 22s. 6d. cloth. 
*,* The yolumes, separately, 7s.6d. each, cloth. 
& The best of Robinson Crusoe’s numerous descendants, and one of the most captivating of 
modern children’s books. The only danger is, lest parents should dispute with their children 
the possession of it.?’—Quarterly Review. 


MARX AND WILLIS.—ON THE DECREASE OF DISEASE EFFECTED BY 
THE PROGRESS OF CIVILIZATION. ByC F.H. Marx, M.D. Professor of Medicine in 
the University of Gottingen, etc.; and R, Willis, M.D. Member of the Royal College of 
Physicians, etc. Foolscap 8vo. 4s. cloth. 


MAUNDER.—THE TREASURY OF KNOWLEDCE, 
And LIBRARY of REFERENCE. By Samuel Maunder. 16th Edition, revised throughout 
and enlarged. 1 thick vol. foolscap 8vo., with two engraved Frontispieces, 10s. cloth; 
bound in roan, 12s. 

«,* The principal contents of this new and thoroughly revised edition of ‘* The Treasury of 
Knowledge,” are—a new and enlarged English Dictionary, with a Grammar, Verbal Distine- 
tions. and Ewercises; a new Universal Gazetteer; a compendious Classical Dictionary; an 
Analysis of History and Chronology; a Dictionary of Law Terms; a new Synopsis of the 
British Peerage; and various useful tabular addenda. 
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MAUNDER.— THE BIOGRAPHICAL TREASURY : 

: Consisting of Memoirs, Sketches, and brief Notices of above 12,000 Eminent Persons of all 
Ages and Nations, from the Earliest Period of History; forming a new and complete Dic- 
tionary of Universal Biography. 5th Edition, revised throughout, and containing a copious 
Supplement, brought down to December 1844. Foolscap 8vo. with engrayed Frontispiece, 
10s. cloth; bound in roan, 12s. 


MAUNDER.—THE SCIENTIFIC AND LITERARY TREASURY : 
A New and Popular Encyclopedia of Science and the Belles Lettres; including all Branches 
of Science, and every Subject connected with Literature and Art. The whole writtenin a 
familiar style, adapted to the comprehension of all persons desirous of acquiring information 
on the subjects comprised in the work, and also adapted for a Manual of convenient Refer- 
ence to the more instructed. By Samuel Maunder. 8d Edition. 1thick vol.fcap.8vo with 
an engraved Frontispiece, 10s.cloth; bound in roan, 12s. 


MAUNDER.—THE TREASURY OF HISTORY5 
Comprising a General Introductory Outline of Universal History, Ancient and Modern, and 
a Series of separate Histories of every principal Nation that exists; developing their Rise, 
Progress, and Present Condition, the Moral and Social Character of their respective 
Inhabitants, their Religion, Manners, and Customs, ete. etc. By Samuel Maunder, 2d Edit. 
1 thick vol. feap. 8vo. 10s. cloth; bound in roan, 12s. 


MAUNDER.—THE UNIVERSAL CLASS=BOOK: 

A new Series of Reading Lessons (original and selected) for Every Day in the Year; each 
Lesson recording some important Event in General History, Biography, etc., which happened 
on the day of the month under which it is placed, or detailing, in familiar language, iuterest- 
ing facts in Science; also a variety of Descriptive aud Narrative Pieces, interspersed with 
Poetical Gleanings: Questions for Examination being appended to each day’s Lesson, and 
the whole carefully adapted to Practical Tuition. By Samuel Maunder, author of ‘The 
Treasury of Knowledge.’”’ 2d Edition, revised. 12mo. 5s. bound. 


MICHELET (J).—PRIESTS, WOMEN, AND FAMILIES. 
By J. Michelet. Translated from the French (third edition), with the Author’s permission, 
by C. Cocks, Bachelier-és-Lettres, and Professor (breveté) of the Living Languages in the 
Royal Colleges of France. Post 8vo. 9s. cloth. 


‘6 A book uniting many eacellences; the interest of the memoir, the fervency of a theolo- 
gical enquiry, and the pungency and force of a dissection of human nature... We recommend 
it most earnestly to our readers, as not only powerful and profound, but as writien so clearly 
and agreeably that the most volatile and inattentive will comprehend and enjoy the remark- 
able disclosures made in its pages.’’—Jerrold’s Magazine. 


MILNER (REVS. J. AND I.) —THE HISTORY OF THE CHURCH OF 
CHRIST, By the Rev. Joseph Milner, A.M. With Additions and Corrections by the late 
Rey. Isaac Milner, D.D. F.R.S., Dean of Carlisle, and President of Queen’s College, Cam- 
bridge. A New Edition. 4 vols. 8vo. 2I. 8s. boards. 


MONTGOMERY’S (JAMES) POETICAL WORKS. 
New and only complete Edition. With some additional Poems and Autobiographical 
Prefaces. Collected and edited by Mr. Montgomery. 4yols. foolscap 8vo. with Portrait, and 
7 other beautifully engraved Plates, 20s.cloth; or boundin morocco, 17. 16s. 


MOORE’S POETICAL WORKS; 
Containing the Author’s recent Introduction and Notes. Complete in one volume, uniform 
with Lord Byron’s Poems. With a New Portrait, by George Richmond, engraved in the line 
manner, and a View of Sloperton Cottage, the Residence of the Poet, by Thomas Creswick, 
oe Medium 8vo. lJ. 1s. cloth; or 42s. bound in morocco, in the best manner, by 
Hayday. 
*,* ise: an Edition in 10 vols. foolscap 8vo. with Portrait, and 19 Plates, 27. 10s. cloth; 
morocco, 4/. 10s. 


MOORE’S LALLA ROOKH. 
Twentieth Edition. Medium 8vo. illustrated with 13 Engravings, finished in the highest 
style of art, 21s. cloth; morocco, 35s.; or 42s. with India Proof Plates, cloth, » 


MOORE’S LALLA ROOKH. 
Twenty-first Edition. Foolscap 8vo. with 4 Engravings, from Paintings by Westall, 10s.6d. 
cloth; or 14s. bound in morocco. 


MOORE’S IRISH MELODIES. 
lllustrated by D. Maclise, R.A. Imp.8vo. with 160 Designs, engraved on Steel, 37. 3s, 
boards ; proof Impressions, 6/. 6s. bound. [In October. 
%* yx This work has been some years in preparation, and will be ready for publication in 
October. The text, with an ornamental border to. each page, as well us the other Designs, 
are all engraved on steel; and it is believed that the novelty of the mode of production, com- 
bined with the eare bestowed in the execution of every part of this elaborate work, will 
render it one of the most interesting volumes that have ever appeared. 


MOORE’S IRISH MELODIES. : 
Fifteenth Edition. Fcap. 8vo. with Engraved Title and Vignette, 10s. cloth; or 133. 6d: 
bound in morocco, 

MOORE.—THE HISTORY OF IRELAND. 

By Thomas Moore, Esq. Vols. 1 to 3, with Vignette Titles, 18s. cloth. 


*,* The third and concluding volume, which also completes ‘‘The Cabinet Cyclopedia,” 
is nearly ready. 
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MORAL OF FLOWERS. 
3d Edition. Royal Svo. with 24 beautifully coloured Engrayings, 1/7. 10s. half-bound. 


MORTON.—A VETERINARY TOXICOLOCICAL CHART, 
Containing those Agents known to cause Death in the Horse; with theSymptoms, Antidotes, 
Action onthe Tissues, andTests. ByW.J.T.Morton. 12mo. 6s.in case ; 8s. 6d.onrollers. 


MORTON.—A MANUAL OF PHARMACY, 
For the Student in Veterinary Medicine; containing the Substances employed at the Royal 
Veterinary College, with an Attempt at their Classification, and the Pharmacopeeia of that 
Institution. By W.J.T.Morton. 3d Edition. 12mo. 10s. cloth. 


MOSELEY.—ILLUSTRATIONS OF PRACTICAL MECHANICS. 
By the Rev. H. Moseley, M.A., Professor of Natural Philosophy and Astronomy in King’s 
College, London; being the First Volume of the Illustrations of Science by the Professors 
of King’s College. Fcap.8vo. with numerous Woodcuts, 8s. cloth. 


MOSELEY.—THE MECHANICAL PRINCIPLES OF ENCINEERING AND 
ARCHITECTURE, By the Rev. H. Moseley, M.A.F.R.S., Professor of Natural Philosophy 
and Astronomy inKing’s College, London; andauthor of *‘Illustrations of Mechanics,’ etc. 
8vo,. with Woodcuts and Diagrams, 1/.4s. cloth. 


MULLER.—INTRODUCTION TO A SCIENTIFIC SYSTEM OF MYTHOLOCY,. 
By C. O. Miiller, author of **The History and Antiquities of the Doric Race,” etc. Trans- 
lated from the German by John Leitch. 8yvo. uniform with ‘‘ Miiller’s Dorians,’’ 12s. cloth, 


MURRAY.—ENCYCLOPADIA OF CEOCRAPHY 5 

Comprising a complete Description of the Earth: exhibiting its Relation to the Heavenly 
Bodies, its Physical Structure, the Natural History of each Country, and the Industry, Com- 
merce, Political Institutions, and Civil and Social State of all Nations. By Hugh Murray, 
F.R.S.E.: assisted in Astronomy, etc. by Professor Wallace; Geology, etc. by Professor 
Jameson; Botany, etc. by Sir W. J. Hooker; Zoology, etc. by W. Swainson, Esq. New 
Edition, with Supplement, bringing down the Statistical Information contained in the Work, 
to December 1843: with 82 Maps, drawn by Sidney Hall, and upwards of 1000 other 
Engravings on Wood, from Drawings by Swainson, T. Landseer, Sowerby, Strutt, etc. repre- 
senting the most remarkable Objects of Nature and Art in every Region of the Globe. l very 
large vol. 8vo. containing upwards of 1500 pages, 3/. cloth. 


NEWELL (REV.R.H.)—THE ZOOLOGY OF THE ENCLISH POETS, 
Corrected by the Writings of Modern Naturalists. By the Rey. R.H. Newell, Rector of 
Little Hormead. 8vo, [In October. 


NICOLAS—THE CHRONOLOGY OF HISTORY, 
Containing Tables, Calculations, and Statements indispensable for ascertaining the Dates of 
Historical Events, and of Public and Private Documents, from the Earliest Period to the 
Present Time. By Sir Harris Nicolas, K.C, M.G. Second Edition, corrected throughout. 
Foolscap 8yo. with Vignette Title, 6s. cloth. 


NISBET (JAMES).—THE FRENCH IN RHEINSTADT: 
A Romance of the Day. A Friendly Voice from the Avon’s Banks to the Nations of Ger- 
many, and other Poems. By James Nisbet. Post 8vo. 7s. 6d. cloth. 


OWEN. — LECTURES ON THE COMPARATIVE ANATOMY AND PHYSI= 
OLOGY OF THE INVERTEBRATE ANIMALS, delivered at the Royal College of Surgeons 
in 1843. By Richard Owen, F.R.S. Hunterian Professor to the College. From Notes taken 
by William White Cooper, M.R.C.S. and revised by Professor Owen. With Glossary and 
Index. 8vo. with nearly 140Illustrations on Wood, 14s. cloth. 

#,* A Second and concluding Volume, being the Lectures con Vertebrata) delivered by 
Professor Owen during the last session, is preparing for publication. 


PARABLES (THE). 


The Parables of Our Lord, richly Illuminated with appropriate Borders, printed in Colours, 
and in Black and Gold; witha Design from one of the early German engravers. Square 
Foolscap 4to., uniform in size with the ‘* Sermon on the Mount,’? 21s,, in a new and charac- 
teristic frading ; or 30s. bound in morocco, by Hayday. [in October. 


PARKES.—DOMESTIC DUTIES 5 
Or, Instructions to Young Married Ladies on the Management of their Households and the 
Regulation of their Conduct in the yarious Relations and Duties of Married Life. By Mrs. 


W. Parkes. 5th Edition. Foolscap 8vo. 9s. cloth. 
PARNELL.—A TREATISE ON ROADS 5 


Wherein the Principles on which Roads should be made are explained and illustrated by the 
Plans, Specifications, and Contracts made use of by Thomas Telford, Esq. on the Holyhead 
Road. By the Right Hon. Sir Henry Parnell, Bart., Hon. Memb. Inst. Civ. Eng. London. 
Second Edition, greatly enlarged. 8vo. with 9 large Plates, 1/. 1s. cloth. 


PATON (A. A.)—SERVIA, THE YOUNCEST MEMBER OF THE EUROPEAN 
FAMILY; or, a Residence in Belgrade, and Travels through the Highlands and Wood- 
Jands of the Interior, during the years 1843 and 1844. By Andrew Archibald Paton, Esq. 


Post 8vo. with portrait and plate, 12s. cloth. 
By the same Author. 


THE MODERN SYRIANS; or, Native Society in Damascus, Aleppo, and the Mountains of 
the Druses. Post 8vo. 10s. 6d. cloth. 
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PEARSON.—AN INTRODUCTION TO PRACTICAL ASTRONOMY : 
By the Rev. W. Pearson, LL.D. F.R.S. etc. Rector of South Kilworth, Leicestershire, and 
Treasurer to the Astronomical Society of London. 2 vols. 4to. with Plates, 7/.7s. boards. 
Vol. 1 contains Tables, recently computed, for facilitating the Reduction of Celestial Obser- 
vations ; and a popular Explanation of their Construction and Use. ~ 
Vol. 2 contains Descriptions of the various Instruments that have been usefully employed in 
determining the Places of the Heavenly Bodies, with an Accuunt of the Methods of Adjusting 
and Using them. 


PERCIVALL.—THE ANATOMY OF THE HORSE 5 
Embracing the Structure of the Foot. By W.Percivall, M:R.C.S. S8vo.1l. cloth. 


PERCIVALL.—HIPPOPATHOLOCY: 
A Systematic Treatise on the Disorders and Lameness of the Horse; with their Modern and 
most approved Methods of Cure; embracing the Doctrines of the English and French Veteri- 
nary Schools. By W. Percivall, M.R.C.S., Veterinary Surgeon in the First Life Guards. 
Vols. 1, 2, and3, 8vo.; Vol. 1, 10s. 6d.; vol.2, 14s.; vol. 3, 14s. boards. 


PEREIRA.—A TREATISE ON FOOD AND DIET: 
With Observations on the Dietetical Regimen suited for Disordered States of the Digestive 
Organs; and an Account of the Dietaries of some of the principal Metropolitan and other 
Establishments for Paupers, Lunatics, Criminals, Children, the Sick, etc. By Jon. Pereira, 
M.D. F.R.S., author of ‘Elements of Materia Medica.’’ 8vo. 16s. cloth. 


PESCHEL (C. F.)—ELEMENTS OF PHYSICS, 
Part I. Ponderable Bodies. By C.F. Peschel, Principal of the Royal Military College, 
Dresden, etc. etc. Translated from the German, with Notes, by E. West. Foolscap 8vo. 
with Diagrams and Woodcuts. 7s. 6d. cloth. 

An useful and well-digested ‘ Elementary Treatise on Physics. Its plan is intermediate 
between the mere popular enunciation of physical facts, and the rigorous mathematical 
demonstrations of more scientific writers. Thus it is well calculated to meet the wants of 
those by whom a sound general knowledge of the elementary principles of natural philosophy 
is desired. The book contains more matter than is found in many ponderous volumes; the 
style is throughout neat, close, concise, and perspicuous, and the sense everywhere clearly 
and even eleguntly expressed.””—Eclectic Review. 


PHILLIPS.—AN ELEMENTARY INTRODUCTION TO MINERALOGY: 
Comprising a Notice of the Characters and Elements of Minerals ; with Accounts of the Places 
and Circumstances in which they are found. By William Phillips, F.L.S. M.G.S. ete. 4th 
Edition, considerably augmented by R. Allan, F.R.S.E. 8vo. numerous Cuts, 12s. cloth. 


PHILLIPS.—FIGURES & DESCRIPTIONS OF THE PALAOZOIC FOSSILS OF 
CORNWALL, DEVON, and WEST SOMERSET; observed in the course of the Ordnance 
Geological Survey of that District. By John Phillips, F.R.S. F.G.S. ete. Published by 
Order of the Lords Commissioners of H.M. Treasury. S8yo. with 60 Plates, comprising 
very numerous Figures, 9s. cloth. 


PHILLIPS.—A GUIDE TO CEOLOGY. 
By John Phillips, F.R.S.G.S. etc. Foolscap 8vo. with Plates, 5s. cloth. 


PHILLIPS.—A TREATISE ON CEOLOCY, 


ee Pl Mg Seth a F.R.S.G.S. etc. 2vols. foolscap 8vo. with Vignette Titles and Woodcuts. 
2s. cloth, 


PORTER.—A TREATISE ON THE MANUFACTURE OF SILK. 
By G. R. Porter, Esq. F.R.S., author of ‘‘ The Progress of the Nation,” etc. Feap. 8vo. with 
Vignette Title, and 39 Engravings on Wood, 6s. cloth. 

PORTER.—A TREATISE ON THE MANUFACTURES OF PORCELAIN AND 
GLASS. mae: R. Porter, Esq. F.R.S. Foolscap 8vo. with Vignette Title and 50 Wood- 
cuts, 6s. cloth. 


PORTLOCK. — REPORT ON THE CEOLOGY OF THE COUNTY OF 
LONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and described under 
the Authority of the Master-General and Board of Ordnance. By J. E. Portlock, F.R.S. ete. 
8vo. with 48 Plates, 24s. cloth. 


POSTAN’S (CAPTAIN).—PERSONAL OBSERVATIONS ON SINDH, 
The Manners and Customs of its Inhabitants, andits Productive Capabilities: with a Narra- 
tive of the Recent Events. By Captain Postans, Bombay Army, late Assistant to the Political 
Agent,Sindh. 8vo. with Map, col’d Frontispiece, and Illustrations on Wood. 18s. cloth. 


POWELL.—THE HISTORY OF NATURAL PHILOSOPHY, 
From the Earliest Periods to the Present Time. By Baden Powell, M.A., Savilian Professor 
of Mathematics in the University of Oxford. Feap. 8vo. Vignette Title, 6s. cloth. 


ee One lat bert publiahed we Perc iit Tse bron bec cladt. O8 LONDON 


PYCROFT.—A COURSE OF ENGLISH READING; 
Adapted to every Taste and Capacity. With Anecdotes of Men of Genius. By the Rev. 
James Pycroft, B.A., Trinity College, Oxford, author of **Greek Grammar Practice,” 
“¢Latin Grammar Practice,” etc. Foolscap 8vo., 6s. 6d. cloth. 

‘* This course is admirably adapted tv promote a really intellectual study of history, 
philosophy, and the belles lettres, as distinguished from that mere accumulation of words and 
dates in the memory which passes for education. We would recommend to every idle and 
inattentive reader, whether old or young, the author's sound and judicious advice, * How to 
remember what we read.’’?—John Bull. 
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QUARTERLY JOURNAL OF THE CEOLOCICAL SOCIETY OF LONDON. 
Edited by David Thomas Ansted, M.A. F.R.S., Fellow of Jesus College, Cambridge ; Pro- 
fessor of Geology in King’s College, London; Vice-Secretary of the Geological Society 
Nos. I. and []. 8vo. 4s. each, sewed. [Published Quarterly. 


RANKE (PROFESSOR).—RANKE’S HISTORY OF THE REFORMATION. 


Translated by Sarah Austin, translator of Ranke’s ** History of the Popes.’? Vols.1 anu 2, 
8vo. 30s. cloth. 


REECE.—THE MEDICAL CUIDE: 
For the use of the Clergy, Heads of Families, Seminaries, and Junior Practitioners in Medi- 
cine; comprising a complete Modern Dispensatory, and a Practical Treatise on the distin- 
guishing Symptoms, Causes, Prevention, Cure, and Palliation of the Diseasesincident to the 
Human Frame. By R. Reece, M.D., late Fellow of the Royal College of Surgeons of London, 
etc. 16th Edition. 8yo. 12s. boards. 


REID (DR.)—ILLUSTRATIONS OF THE THEORY AND PRACTICE OF 
VENTILATION: with Remarks on Warming, Exclusive Lighting, and the Communication 
ofSound. By D.B. Reid, M.D.F.R.S.E.etc. 8vo. with Diagrams, and 320 Engravings on 
Wood, l6s. cloth. 


** A complete development of the theory and practice of ventilation, made known to the 
public for the first time. There is not a chapter that does not offer a great number of 
novel und important suggestions, well worthy of the careful consideration alike of the 
public and the professions. Dr. Reid’s work is, besides, full of curious illusirations; the 
descriptions and application of the ‘principles’ being interspersed throughout with a 
variety of amusing anecdotes bearing upon the general subject.’’—Morning Chronicle. 


REPTON.—THE LANDSCAPE GARDENING & LANDSCAPE ARCHITECTURE 
of the late Humphrey Kepton, Esq.; being his entire Works on these subjects. New 
Edition, with an Historical and Scientific Introduction, a systematic Analysis, a Biographical 
Notice, Notes, and a copious Alphabetical Index. By J.C. Loudon,F.L.S., etc. Originally 

ublished in one folio and three quarto volumes, and now comprised in 1 vol. 8vo. illustrated 
by upwards of 250 Engravings, and Portrait, 30s. cloth; with coloured Plates, 3/. 6s. cloth. 


REYNARD THE FOX; 
A renowned Apology of the Middle Age. Reproduced in Rhyme. Embellished throughout 
with Scroll Capitals, in Colours, trom Wood-block Letters made expressly tor this work, after 
Designs of the 12th and 13th Centuries. With an Introduction by Samuel Naylor, late of 
Queen’s College, Oxford. Large square 8vo. 18s. vellum cloth. 


RIDDLE—A COMPLETE ENCLISH=LATIN AND LATIN=ENCLISH DIC= 
TLIONARY, compiled from the best sources, chiefly German. Bythe Rey. d. E. Riddle, 
M.A. 4th Edition. 8yo. 31s. 6d. cloth. 

*,* Separately—The English-Latin part, 10s. 6d. cloth; the Latin-English part, 21s. cloth. 


RIDDLE.—A DIAMOND LATIN ENCLISH DICTIONARY. 


For the waistcoat-pocket. A Guide to the Meaning, Quality, and right Accentuation of 
Latin Classical Words. By the Rev.J.E. Riddle, M.A. Royai32mo. 4s. bound. 


RIDDLE.—LETTERS FROM AN ABSENT CODFATHER 5 


Or, a Compendium of Religious Instructionfor Young Persons. By the Rey.J.E.Riddle, 
M.A. Foolscap 8yo. 6s. cloth, 


RIDDLE,—ECCLESIASTICAL CHRONOLOCY 5 
Or, Annals of the Christian Church, from its Foundation to the present Time. Containing a 
View of General Church History, and the Course of Secular Events ; the Limits of the Church 
and its Relations to the State; Controversies ; Sects and Parties; Rites, Institutions, and 
Discipline ; Ecclesiastical Writers. The whole arranged according to the order of Dates, and 
divided into Seyen Periods. To which dre added, Lists of Councils and Popes, Patriarchs, 
and Archbishops of Canterbury. By the Rey.J.&. Riddle, M.A. 8yo. 15s. cloth. 


RITCHIE (ROBERT.)—RAILWAYS: THEIR RISE AND PROCRESS, AND 
CONSTRUCTION, with Remarks on Railway Accidents, and Proposals for their prose- 
cution. By Robert Ritchie, Esq. Fcap. 8vo. {In October. 


RIVERS.—THE ROSE AMATEUR’S CUIDE: 
Containing ample Descriptions of all the fine leading varieties of Roses, regularly classed in 
their respective Families; their History and mode of Culture. By T. Rivers, Jun. Third 
Edition, corrected and improved. Foolscap 8vo. 6s. cloth. 


ROBERTS (GEORGE).—THE LIFE, PROGRESSES, AND REBELLION OF 
JAMES DUKE OF MONMOUTH, to his Capture and Execution: with a full Account of 
the Bloody Assizes, and copious Biographical Notices, By George Roberts, author of ** The 
History of Lyme Regis,” etc. etc. 2 vols. post 8vo. with Portrait, Maps, and other Illus- 
trations, 24s. cloth. 


ROBERTS.—A COMPREHENSIVE VIEW OF THE CULTURE OF THE VINE 
meer Oren. By James Roberts, Gardener to M. Wilson, Esq., Eshton Hall, Yorkshire. 
2mo. 5s, 6d. cloth. 


some 
26 CATALOGUE OF NEW WORKS 


ROBERTS.—AN ETYMOLOCICAL AND EXPLANATORY DICTIONARY OF 
the TERMS and LANGUAGE of GEOLOGY; designed for the early Student, and those 
who have not made great progress in the Science. By G. Roberts. Foolscap 8vo. 6s. cloth. 


ROBINSON—GREEK AND ENCLISH LEXICON TO THE NEW TESTAMENT, 
By E. Robinson, D.D., author of ‘Biblical Researches.” Edited, with careful revision, 
corrections, etc., by the Rev. Dr. Bloomfield. S8vo. 18s. cloth. 


ROGERS.—THE VECETABLE CULTIVATOR ; 
Containing a plain and accurate Description of all the different Species of Culinary Vegetables, 
with the most approved Method of Cultivating them by Natural and Artificial Means, and the © 
best Modes of Cooking them; alphabetically arranged. Together with a Description of the 
Physical Herbs in General Use. Also, some Recollections of the Life of Philip Miller, F.A.S., 
Gardener to the Worshipful Company of Apothecaries at Chelsea. By John Rogers, author 
of “‘ The Fruit Cultivator.” 2d Edition. Foolscap 8vo. 7s. cloth. 


ROME.—THE HISTORY OF ROME, IN LARDNER’S CYCLOPALDIA. 
2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


ROSCOE.—-LIVES OF EMINENT BRITISH LAWYERS. 
By Henry Roscoe, Esq. Foolscap 8vo. with Vignette Title, 6s. cloth. 


SANDBY (REV. G.)\—MESMERISM AND ITS OPPONENTS: 
With a Narrative of Cases, By the Rev. George Sandby, Jun., Vicar of Flixton, and Rector 
of All Saints with St. Nicholas, South Elmham, Suffolk; Domestic Chaplain to the Right 
Hon. the Earl of Abergavenny. Foolscap 8vo. 6s. cloth. 


SANDFORD (REV. JOHN).—PAROCHIALIA, 
or Church, School, and Parish. Bythe Rev. John Sandford, M.A. Vicar of Dunchurch, 
Chaplain to the Lord Bishop of Worcester, Hon. Canon of Worcester, and Rural Dean. 
8vo. with numerous Woodcuts. 16s. cloth. 


*« The title of Mr. Sandford’s volume expresses what it is meant to be—a manual for the 
clergyman in making the most suitable arrangements for the worship of God, and the educa- 
tion of the young, and the supervision of all: and the book is what its title imports. It isa 
book which we should advise every clergyman to consult, who wishes for full information on 
any of these points. And we can also recommend it as containing practical information, the 
result of experience and going into all the necessary details, and accompanied with plans 
and illustrations, and tables and estimates.’’—Church of England Quarterly Review. 


SANDFORD.—WOMAN IN HER SOCIAL AND DOMESTIC CHARACTER. 
By Mrs. John Sandford. 6th Edition. Foolscap 8vo. 6s. cloth. 


SANDFORD.—FEMALE IMPROVEMENT. 
By Mrs. John Sandford. 2d Edition. Foolscap 8vo.7s.6d. cloth. 


SANDHURST COLLECE MATHEMATICAL COURSE. 
ELEMENTS of ARITHMETIC and ALGEBRA. By W. Scott, Esq., A.M. and F.R.A.S. 
Second Mathematical Professor at the Royal Military College, Sandhurst. Being the 
Ist Volume of the Sandhurst Course of Mathematics. S8vo. 16s. bound. 


ELEMENTS of GEOMETRY ; consisting of the first Four and Sixth Books of Euclid, chiefly 
from the Text of Dr. Robert Simson; with the principal Theorems in Proportion, and a 
Course of Practical Geometry on the Ground; also, Four Tracts relating to Circles, Planes, 
and Solids, with one on Spherical Geometry. By John Narrien, Professor of Mathematics in 
the Royal Military College, Sandhurst. Being the 2d Volume of the Sandhurst Course of 
Mathematics. 8vo. with many Diagrams, 10s. 6d. bound. 


PLAIN TRIGONOMETRY AND MENSURATION ; for the use of the Royal Military College, 
Sandhurst. By W. Scott, Esq. A.M. and F.R.A.S., Second Mathematical Master in the Insti- 
tution. Being the 3d Volume of the Sandhurst Course of Mathematics. 8vo. 9s.6d. bound. 


PRACTICAL ASTRONOMY and GEODESY; Including the Projections of the Sphere, 
and Spherical Trigonometry. ee John Narrien, F.R.S. and R.A.S. Professor of Mathe- 
matics in the Royal Military College, Sandhurst. Being the 5th Volume of the Sandhurst 
Mathematical Course. 8vo. 14s. bound, 


SCHLEIDEN (PROF.)—PRINCIPLES OF SCIENTIFIC BOTANY, 
By M.4.Schleiden, Professor of Botany at Jena. Translated by E, Lankester, M.D. F.L.S. 
Svo. with numerous wood engravings. [Jz October. 


SCORESBY.—MAGNETICAL INVESTICATIONS. 
By the Rey. William Scoresby, D.D. F.R.S.L, and E. etc. ete. ten ae Investigations 
concerning the Laws or Principles affecting the Power of Magnetic Steel Plates or Bars, in 
combination as well as singly, under various conditions as to Mass, Hardness, Quality, Form, 
etc. as also concerning the comparative Powers of Cast Iron. Part 1, 8vo. with Plates, 5s. 
cloth ; Part 2, 10s. 6d. 


SCOTT.—THE HISTORY OF SCOTLAND. 
By Sir Walter Scott, Bart. New Edition, 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth, 


SEAWARD.—SIR EDWARD SEAWARD’S NARRATIVE OF HIS SHIPWRECK, 
and consequent Discovery of certain Islands in the Caribbean Sea: with a Detail of many 
extraordinary and highly interesting Events in his Life, from 1733 to 1749, as written in his 
own Diary. Edited by Miss Jane Porter. 3d Edition, with a New Nautical and Geographical 
-Introduction, containing Extracts from a Paper by Mr C. F. Collett, of the Nera Navy, 
identifying the Islands described by Sir Edward Seaward. 2 vols. post 8vo. 21s. cloth. 


Q 


a8 = 


PRINTED FOR LONGMAN, BROWN, AND CO. 27 


SELECT WORKS OF THE BRITISH POETS: 


From Chaucer to Withers. With Biographical Sketches, by R.Southey, LL.D. Medium - 


8vo. 30s. cloth; or 31s. 6d. with gilt edges. 


SELECT WORKS OF THE BRITISH POETS: 


With Biographical and Critical Prefaces by Dr. Aikin. 
A New Edition, with Supplement by naey Aikin, consisting of Selections from the Works of 
Crabbe, Scott, Coleridge, Pringle, Charlotte Smith, and Mrs. Barbauld. Medium 8yo. 18s, cl. 


*,* The peculiar feature of these two works is, that the Poems included are printed entire, 
without mutilation or abridgment; a feature not possessed by any similar work, and adding 
obviously to their interest and utility. 


SERMON ON THE MOUNT (THE). 
(St. Matthew v.vi.vii.] Intended for a Birthday-Present, or Gift-Book for all Seasons. 
Printed in Gold and Colours, in the Missal Style, with Ornamental Borders by Owen Jones, 
Architect, and an Illuminated Frontispiece by W. Boxal!, Esq. A new edition. Foolscap 4to. 
in a rich brocaded silk cover, manufactured expressly, 21s.; or bound in morocco, in the 
Missal style, by Hayday, 26s. 


SHAKSPEARE, BY BOWDLER, 

- THE FAMILY SHAKSPEARE, in which nothing is added to the Original Text; but those 
Words and Expressions are omitted which cannot with propriety be read aloud. By T. 
Bowdler, Esq. ¥.R.S. Seventh Edition, 1 large vol. 8vo. with 36 Illustrations after Smirke, 
etc. 30s. cloth; or 3ls. 6d. gilt edges. 

*,* A LIBRARY EDITION, without Illustrations, 8 vols. vo. 41. 14s. 6d. boards. 


SHELLEY, ETC.—LIVES OF THE MOST EMINENT LITERARY MEN OF 
ITALY, SPAIN and PORTUGAL. By Mrs. Shelley, Sir D. Brewster, J. Montgomery, etc. 
3 vols. foolscap 8vo. with Vignette Titles, 18s. cloth, 


SHELLEY.—LIVES OF THE MOST EMINENT FRENCH WRITERS. 
By Mrs. Shelley and others. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


SHORT. WHIST : 3 
its Rise, Progress, and Laws; with Observations to make any one a Whist Player; containing 
also the Laws of Piquet, Cassino, Ecarte, Cribbage, Backgammon. By Major A * © * & *. 
9th Edition. To which are added, Preceptsfor Tyros. By Mrs.B * * * * * Foolscap 8yo. 
3s. cloth, gilt edges. 


SISMONDI.—THE HISTORY OF THE ITALIAN REPUBLICS; 
Or, of the Origin, Progress, and Fall of Freedom in Italy, from A.D. 476 to 1805. By J.C. L. 
De Sismondi. Foolscap 8vo, with Vignette Title, 6s. cloth. 


SISMONDI.—THE HISTORY OF THE FALL OF THE ROMAN EMPIRE. 


a a tae 2 a View of the Invasion and Settlement of the Barbarians. By J.C.L, De Sismondi. 
2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


SMITH (MRS. H.)— THE FEMALE DISCIPLE OF THE FIRST THREE 
CENTURIES OF THE CHRISTIAN ERA: Her Trials and Her Mission. By Mrs, Henry 
Smith. Foolscap 8vo. 6s. cloth. 


** Mrs. Smith’s little book possesses the rare merit of presenting a subject of generalinterest, 
which nevertheless has hitherto excited but little attention out of the schools, in an attractive 
shape, and of concisely embodying the subject-matter of many volumes of patristic writings, 
which in their original form could never be consulted by the great majority of readers.” 

Atlas. 


SMITH.—AN INTRODUCTION TO THE STUDY OF BOTANY. 
By Sir J. E, Smith, late President of the Linnean Society. 7th Edition, corrected ; in which 
the object of Smith’s “‘ Grammar of Botany”? is combined with that of the *‘ Introduction.” 
By Sir William Jackson Hooker, K.H. LL.D. etc. 8vo. with 36 Steel Plates, 16s. cloth; 
with coloured Plates, 2/7.12s.6d. cloth. 


SMITH.—COMPENDIUM OF THE ENCLISH FLORA, 
By Sir J.E.Smith. 2d Edition, with Additions and Corrections. By Sir W.J. Hooker. 
12mo. 7s. 6d. cloth. THE SAME IN LATIN. 5th Edition, 12mo. 7s, 6d. 


SMITH.—THE ENCLISH FLORA, 
By Sir James Edward Smith, M.D. F.R.S., late President of the Linnwan Society, etc. 
6 vols. 8vo. 32. 12s. boards. 
CONTENTS: 


Vols.I.toIV. the Flowering Plants and the Ferns, 2/7. 8s. 
Vol.V. Part 1,12s.—Cryptogamia ; comprising Vol. V. Part 2, 12s.—The Fungi—completing 
the Mosses, Hepatice, Lichens, Chara- the work, by Sir W. J. Hooker, and the 
cee,andAlge. By Sir W.J. Hooker. Rey. M. J. Berkeley, F.L.S. etc. 


SMITH.—THE WORKS OF THE REV. SYDNEY SMITH. 
3d Edition. 3 vols.8vo. with Portrait, 36s. cloth. 


*,* This collection consists of the Author’s contributions to the ‘‘ Edinburgh Review,” 
Peter Plymley’s ‘*Letters on the Catholics,” and other miscellaneous works; to which are 
now first added—** Three Letters on Kailways;’’ ** Letterto Mr. Horner ;” ** Two Letters on 
American Debts; ** A Prayer; ** Changes’’ (never before published); **A Fragment on 
the Irish Roman Catholic Church.” 
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SOUTHEY, ETC.—LIVES OF THE BRITISH ADMIRALS; 


With an Introductory View of the Naval History of England. By R. Southey, Esq. and 
R. Bell, Esq. 5 vols. foolscap 8vo., with Vignette Titles, 1/. 10s. cloth. : 


SOUTHEY’S Side es COMPLETE POETICAL WORKS: 


Containing allthe Author’s last Introductions and Notes. Complete in one volume, medium 
8vo. with Portrait and Vignette, uniform with Byron’s Poems and Thomas Moore’s Poetical 
Works, 21s.; or 42s. bound in morocco, in the best manner, by Hayday. 

** The present (collective) edition, consisting of one volume only, includes the contents of 
the former ten, autodiographical prefaces, as well as poems. It is got up in an eaceedingly 
beantiful style, with a clear though small type, and is adorned with a portrait of the author, 
and a vignette engraving of his residence at Keswick. Altogether, it forms a handsome 
drawing-room, or library book, whilst its reduced price, as compared with the ten volume 
edition, will render it highly acceptable to a large class. No lover of elegant literature will 
now content himself without possessing a copy of works which, however various the opinions 


entertained respecting some of them, have long taken their place amongst the enduring 


productions of our age.’’—Eclectic Review. 


Also, an Edition in 10 vols. foolscap 8vo. with Portrait and 19 Plates, 27.10s.; morocco, 4l. 10s. 
The following Works separately :— 


JOAN OF ARC - « Fcap. 8vo. 5s.cloth. THALABA - - -_ Feap.8vo. 5s. cloth. 
MADOC- - - = = - op OSes s BALLADS, etc. 2 vols. me LOS 355 
CURSE OF KEHAMA ae 56.) 95 RODERICK - «+ - - Bo 53. 55 


SPALDING —THE PHILOSOPHY OF CHRISTIAN MORALS. 
By Samuel Spalding, M.A. of the London University. 8vo. 10s. 6d. cloth. 


SPIRIT OF THE WOODS. oe : 
By the author of ‘‘The Moral of Flowers.’? 2d Edition. Royal 8vo. with 23 beautifully 
coloured Engravings of the Forest Trees of Great Britain, 17. 11s. 6d. cloth. 


SPOONER.—A TREATISE ON THE STRUCTURE, FUNCTIONS, AND 
DISEASES of the FOOT and LEG of the HORSE ; comprehending the Comparative Anatomy 
of these Parts in other Animals; embracing the subject of Shoeing and the proper Treatment 
of the Foot; with the Rationale and Effects of various Important Operations, and the best 
Methods of performing them. By W.C.Spooner, M.R.V.C. 12mo. 7s. 6d. cloth. 


STABLE TALK AND TABLE TALK5 OR; SPECTACLES FOR YOUNG 
SPORTSMEN. By Harry Hieover. 8vo. {In October. 


STEAM ENCINE, BY THE ARTIZAN CLUB. 


A Treatise on theSteam Engine. By the Artizan Club. Nos. 1 to 16, 4to. 1s. each, sewed. 

To be completed in 24 Monthly Parts, eachillustrated by a Steel Plate and several Woodcuts, 

‘¢ The object of this elaborate work is to supply practical machinists and engineers, with a 

complete and easily-accessible treatise on the steam engine. The labour expended upon it 

is clearly very great. It is published under the highest auspices, and cannot fail to become 

the standard authority on the subject; not a merely popular production, but full, eaplicit, 
and scientific.’’—Railway Chronicle. 


STEBBING (REV. H.)—THE HISTORY OF THE CHURCH OF CHRIST, 
From the Diet of Augsburg, 1530, to the Eighteenth Century; originally designed as a Con- 
tinuation of Milner’s ‘‘ History of the Church of Christ.’ By the Rey. Henry Stebbing, 
D.D. 3 vols. 8vo. 36s. cloth. 


STEBBING.—THE HISTORY OF THE CHRISTIAN CHURCH, 
From its Foundation to A.D. 1492. By the Rey.H. Stebbing, M.A., etc. 2 vols.foolscap 8yo. 
with Vignette Titles, 12s. cloth. 


STEBBING.—THE HISTORY OF THE REFORMATION. 
By the Rey. H. Stebbing. 2 vols. foolscap 8vo. with Vignette Titles, 12s. cloth. 


STEEL’S SHIPMASTER’S ASSISTANT, 

And OWNER’S MANUAL; containing Information necessary for persons connected with 
Mercantile Affairs ; consisting of the Regulation Acts of the Customs for the United King- 
dom, and British Posséssions abroad; Navigation Laws ; Registry Acts ; Duties of Customs 
of the United Kingdom, the British Plantations in America, Canada, and Isle of Man; in the 
East Indies, Cape of Good Hope, New South Wales, and Van Dieman’s Land; Smuggling 
Acts ; Pilotage throughout England and Scotland ; Insurances ; Commercial Treaties ; Dock 
Charges on Shipping, etc. An entirely new Edition, corrected and revised throughout, and 
brought down to the present Time. 8vo. [In the press. 


STEPHENS.—A MANUAL OF BRITISH COLEOPTERA 5 
Or, BEETLES : containing a Description of all the Species of Beetlés hitherto ascertained to 
inhabit Great Britain and Ireland, etc. With’ a complete Index of the Genera. By J.F. 
Stephens, F.L.S., author of ‘Illustrations of Entomology.” Post 8vo. 14s.cloth. 


STRONG —GREECE AS A_KINCDOM: 
A Statistical Description of that Country—its Laws, Commerte, Résources, Public Institutions, 
Army, Navy, etc.—from the Arrival of King Otho, in 1833, down to the present time. From 
Official Documents and Authentic Sources. By Frederick Strong, Esq., Consul at Athens for 
the Kingdoms of Bavariaand Hanover. 8yo. 15s. cloth. 


SUMMERLY (MRS, FELIX).—THE MOTHER’S PRIMER: 
A Little Child’s First Steps in many Ways. By Mrs. Felix Summerly. Feap.8vo. printed 
in Colours, with a Frontispiece drawn on zine by William Mulready, R.A. 1s. sewed. ' 
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SUNDAY LIBRARY: 


Containing nearly one hundred Sermons by eminent Divines. 


With Notes, etc. by the 


Rev. T. F. Dibdin, D.D. 6 vols. foolscap Svo. with 6 Portraits, 30s. cloth; neatly half-bound 


in morocco, with gilt edes, 27. 12s. 6d. 


SW AINSON.—A PRELIMINARY DISCOURSE ON THE STUDY OF NATURAL 


HISTORY. By W. Swainson, Esq. 


A TREATISE ON THE NATURAL HIS- 
TORY & CLASSIFICATION of ANIMALS. 
By W. Swainson, Esq. Fcap. 8vo. 6s. cloth. 


NATURAL HISTORY AND CLASSIFICA- 
TION OF QUADRUPEDS. By W. Swain- 
son, Esq. Fcap. 8vo. with Vignette Title, and 
176 Woodcuts, 6s. cloth. 


NATURAL HISTORY AND CLASSIFICA- 
TION OF BIRDS. By W. Swainson, Esq. 
2vols. fcap.8vo. Vignette Titles, and above 
300 Woodcuts, 12s, cloth. 


A TREATISE ON MALACOLOGY ; Or, the 
Natural Classification of Shells and Shell- 
Fish. By W. Swainson, Esq. Fcap. 8vo. with 
eenerte Title and numerous Woodcuts, 6s, 
cloth, 


Foolscap 8vo. 6s. cloth. 


NATURAL HISTORY AND CLASSIFICA- 
TION. OF FISH, AMPHIBIANS, AND 
REPTILES. By W. Swainson, Esq. 2 vols. 
feap. 8vo. with Vignette Titles aud Wood- 
euts 12s. cloth. 

HABITS AND INSTINCT OF ANIMALS. 
By W. Swainson, Esq. Fcap. 8vo. with 
Vignette aud Woodcuts, 6s. cloth. 

ANIMALS IN MENAGERIES. By W. Swain- 
son, Esq. Feap. 8vo. Vignette Title and 
numerous Woodcuts, 6s. cloth. 

HISTORY AND NATURAL ARRANGE- 
MENT OF INSECTS. By W. Swainson, 
Esq. and W. E.Shuckard, Esq. Fcap. 8vo. 
with Vignette Titleand Woodeuts, 6s. cloth. 

A TREATISE ON TAXIDERMY; with the 
Biography of Zoologists, and Notices of 
their Works. Fcap. 8vo. with Portrait of 
the Author, 6s. cloth. 


SWITZERLAND.—THE HISTORY OF SWITZERLAND. 


Foolscap 8vo. with Vignette Title, 6s. cloth. 
TATE.—HORATIUS RESTITUTUS 5 


Or, the Books of Horace arranged in Chronological Order, according to the Scheme of Dr. 
Bentley, from the Text of Gesner, corrected and improved. With a Preliminary Dissertation, 
very much enlarged, on the Chronology of the Works, on the Localities, and on the Life 
and Character of that Poet. By James Tate, M.A. Second edition, to whichis nowadded, 
an original Treatise un the Metres of Horace. 8yo.12s. cloth. 


‘* Mr. Tate’s Horatius Restitutus should find a place in the library of the mature scholar, 
of the youthful student, and of the accomplished man af the warld.’’— Quarterly Review. 


TATE.—THE CONTINUOUS HISTORY OF THE LIFE AND WRITINCS OF 
ST, PAUL, on the basis of the Acts ; with Intercalary Matter of Sacred Narrative, supplied 
from the Epistles, and elucidated in occasional Dissertations: with the Hore Pauline of 
Dr. Paley, in a more correct edition, subjoined. By James Tate, M.A., Canon Residentiary 
of St. Paul’s. 8vo. with Map, 13s. cloth. 


TAYLER (REV. CHARLES B.)}—MARCARET3 
Or, the Pearl. By the Rev. Charles B. Tayler, M.A. Rector of St. Peter's, Chester, author 
of ‘* Lady Mary; or, Not of the World;’’ ** Tractarianism not of God,” etc. Foolseap 8yo. 
6s. cloth. 


‘©The design of thisvery pleasing and attractive story is to shewthe errorsof Tractarian- 

ism, and the happy effects that flow from a strict discharge of our duties, religious and mor 3". 
The Look is written in a style eatremely graceful, and is altugether free from that narrow- 
geded spirit, whieh has but too frequently appeared of late in works of the same descrip- 
tion.”"—Atlas. ~ ' ° ; 


TAYLER (REV,CHARLES B.)—LADY MARY}; OR, NOT OF THE WORLD. 


By the Rey. Charles B. Tayler, Rector of St. Peter’s, Chester; author of ‘* Margaret, or the 
’* Pearl,’’ ete.” Fooiscap S8vo- 6s. 6d. cloth, 


TAYLER (REV. CHARLES B.)—TRACTARIANISM NOT OF COD, 
Sermons.. By the Rev. C.B. Tayler,.Rector of St.Peter’s,-and Evening Lecturer at St. 
Mary’s, Chester; author of ‘* Lady Mary; or, Not of the World,” etc. Fcap. Svo. 6s. cloth. 


TAYLER (REV. CHARLES B.)—DORA MELDER : 
A Story of Alsace. By Meta Sander. A Translation. Edited by the Rev. C. B. Tayler, 
author of ‘‘ Margaret; or, the Pearl,” etc. Fcap. 8vo., with 2 Illustrations, 7s. cloth. 


TAYLOR.—THE STATESMAN. 
By Henry Taylor, Esq.,author of ‘‘ Philip Van Arteveide.” 12mo.6s.6d. boards. 


THACKER.— POCKET. COMPENDIUM OF COURSING RULES & BYE=LAWS, 
For Useinthe Field. By Thomas Thacker. 12mo. 1s. 6d. sewed. 


THACKER.—THE COURSER’S ANNUAL REMEMBRANCER, AND STUD= 
BOOK; being an Alphabetical Return of the Running at all the Public Coursiny Clubs in 
England, Ireland, and Scotland, for the Season 1841-42; with the Realerers (as far as 
received) of the Dogs that won, and the Dogs that ran up second for each Prize; also, a 
Return of all Single Matches run at those Meetings; with a Preliminary Essay on the 
Decision ofShortCourses. ByT.Thacker., 8vo. 10s. cloth. 


THOMSON. —THE DOMESTIC MANACEMENT OF THE SICK ROOM, 
Necessary, in Aid of Medical Treatment, for the Cure of Diseases.- By Anthony Todd 
Thomson, M.D. F.L.S. etc. -2d Edition. Post 8vo. 10s. 6d. cloth. 
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THIRLWALL.—THE HISTORY OF CREECE. 

By the Right Rey. the Lord Bishop of St. David’s. A new Edition, revised ; with Notes. Vol.1. 

demy 8vo. with two Maps, 12s. cloth. To be completed in 8 volumes. [Vol. 2, is in the press. 

‘A history of Greece, written with profound and weill-digested learning, free from all 
party bias, executed on an eatensive scale, and with no small measure of enthusiastic love 
for the subject: finally, at so moderate a price, as to be accessible to most students. This 
elaborate work will long be a standard of reference. Its characteristic excellences are to 
be looked for in erudition, sound judgment, wise political remark, and philosophic perspi- 
cuity ; and there are throughout a flow and grace in the narrative which make the reading 
pleasing toan English reader. There can be little doubt, considering the general suffrage 
which has been given in favour of the work alike in England and in Germany, that no 
history of Greece now exists in German, or in any language, which can be compared with 
Thirlwaltl’s.’’—¥clectic Review. 
*,* Also, an Edition in 8 vols. fcp. 8vo. with Vignette Titles, 21. 8s. cloth. 

THOMSON’S SEASONS. 

Edited by Bolton Corney, Esq. Illustrated with Seventy-seven Designs drawn on Wood by 

the following Members of the Etching Club :— 


J. Bell, Sculptor. J.C. Horsley. Frank Stone. H.J. Townsend, 
C.W.Cope. J.P Knight. C.Stonhouse. T. Webster, A.R.A, 
Thomas Creswick. R.Redgrave, A.R.A. F. Tayler. 


Engraved by Thompson and other eminent Engravers. 
Square crown 8vo. 21s. cloth; in morocco in the best manner by Hayday, 36s. 


THOMSON.—AN ELEMENTARY TREATISE ON ALCEBRA, 
Theoretical and Practical. By James Thomson, LL.D. Professor of Mathematics in the 
University of Glasgow. 12mo. ds. cloth. 

THOMSON (JOHN).—TABLES OF INTEREST, 
At Three, Four, Four-and-a-half, and Five per Cent., from One Pound to Ten Thousand, 
and from One to Three Hundred and Sixty-five Days, in a regular progression of Single 
Days; with Interest at all the above Rates, from One to Twelve Months, and from One to 
Ten Years. Also, Tables shewing the Exchange on Bills, or Commission on Goods, etc. 
from One-eighth to Five per Cent.; and Tables shewing the Amount of any Salary, Income, 
Expense, etc. by the Day, Month, or Year. To which are prefixed, a Table of Discount on 
Bills at a certain Number of Days or Months; and a Table shewing the exact Number of 
Days, from any Day throughout the Year, to the 3lst of December, the usual Period to which 
Interest is calculated. By John Thomson, Accountant in Edinburgh. 12mo.8s. bound. 


TOMLINE (BISHOP).—ELEMENTS OF CHRISTIAN THEOLOGY 5 
Containing Proofs of the Authenticity and Inspiration of the Holy Scriptures ; a Summaty of 
the History of the Jews; a Brief Statement of the Contents of the several Books of the Old 
and New Testaments; a Short Account of the English Translations of the Bible, and of the 
Liturgy of the Church of England; and a Scriptural Exposition of the Thirty-Nine Articles 
of Religion. By George Tomline, D.D. F.R.S., Lord Bishop of Winchester. Designed 
principally for the use of Young Students in Divinity. 14th Edition. With Additional Notes, 
and a Summary of Ecclesiastical History. By Henry Stebbing, .D., author of ** A History 
of the Church of Christ, from the Confession of Augsburg,” etc. etc. 2 vols. 8yo. 21s. cloth. 

TOMLINS.— A POPULAR LAW DICTIONARY 35 
Familiarly explaining the Terms and Nature of English Law; adapted to the comprehension of 
Persons not educated for the Legal Profession, and affording Information peculiarly useful to 
Magistrates, Merchants, Parochial Officers, and others. By Thomas Edlyne Tomlins, Attorney | 
and Solicitor. 1thick vol. post 8vo. 18s. cloth. 

The whole work has been revised by a Barrister. 

TOOKE.—A HISTORY OF PRICES5 
With reference to the Causes of their principal Variations, from 1792 to the Present Time. 
Preceded by a Sketch of the History of the Corn Trade in the last Two Centuries. By 
Thomas Tooke, Esq. F.R.S. 2 vols. 8vo. 1/. 16s. cloth. 

A continuation of the above, 

AN ACCOUNT of PRICES and of the State of the CIRCULATION in 1838 and 1839; with 
baat the Corn Laws, and on proposed Alterations in our Banking System. 8yo. 
12s. cloth. 

TRANSACTIONS OF THE GEOLOCICAL SOCIETY OF LONDON. 


Second Series. Vol.7. Part I, 4to. with coloured maps, 4s.6d.; Vol.7. Part 2, 4s. 


TRANSACTIONS OF THE ENTOMOLOCICAL SOCIETY, 
The last Part published is Part 1 of Vol. IV. 8vo. with Plates, 6s. 


TRANSACTIONS OF THE ZOOLOCICAL SOCIETY OF LONDON, 
The last Part published is Part 3, Vol. III. 4to. with Plates, 19s. 6d. coloured, and 12s. plain. 


TRANSACTIONS OF THE ROYAL INSTITUTE OF BRITISH ARCHITECTS OF 
LONDON : consisting of a Series of Papers on ‘* Antiquities,’’ and ‘* Construction.” By 
R, Willis, M.A. F.R.S. etc.; Ambrose Poynter; Herr Hallmann, of Hanover: Dr. Faraday ; 
Mr. Bracebridge; Herr Beuth, of Berlin; Joseph Gwilt, F.S.A. F.A.S.; Mr. C. H. Smith; 
Mr. C. Fowler, Hon. Sec.; Mr. W. A. Nicholson, of Lincoln; and Mr. J. P. Papworth. 
Vol. I. Part 2, 4to. with numerous lithographic and woodcut Illustrations, 24s. cloth. 
*,* Part I. Vol. I. uniform with the above, 16s. cloth. 


| TRANSACTIONS OF THE LINNEAN SOCIETY OF LONDON, : 
The last Part published is Part 3, Vol. XIX. 4to.with Plates, 40s. 


TRANSACTIONS OF THE INSTITUTION OF CIVIL ENCINEERS. 


Vol. Il. 4to. with Twenty-three finely engraved Plates, 28s. cloth. 
Vol. 1II., with Nineteen finely engraved Plates. 27. 12s. 6d. cloth. 


PRINTED FOR LONGMAN, BROWN, AND CO. : él 
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TURNER.—THE SACRED HISTORY OF THE WORLD, 

Philosophically considered. By S. Turner, F.S.A.R.A.S.L. New Edit. 3 vols. 8vo. 42s. bds. 

Vol. 1 considers the Creation and System of the Earth, and its Vegetable and Animal Races 
and Material Laws, and Formation of Mankind. 
Vol. 2, the Divine Economy in its special Relation to Mankind, and in the Deluge, and the 

History of Human Affairs. 


Vol. 3, the Provisions for the Perpetuation and Support of the Human Race, the Divine System 
of our Social Combinations, and the Supernatural History of the World. 


TURNER (SHARON).—RICHARD III.: 
A Poem. By Sharon Turner, Esq., F.S.A. and R.A.S.L., author of ‘‘The History of the 
Anglo-Saxons,’’ ‘* The Sacred History of the World,” etc. Foolscap 8yo. 7s. 6d., cloth. 


TURNER.—THE HISTORY OF ENGLAND, 
From the Earliest Period to the Death of Elizabeth. By Sharon Turner, Esq. F,.A.S.R.A.S.L- 
12 vols. 8yo. 81. 3s. cloth. 
Or four separate portions, as frllows:— 

THE HISTORY of the ANGLO-SAXONS; comprising the History of England from the 
Earliest Period to the Norman Conquest. 6th Edition, 3 vols. 8vo. 2/7. 5s. boards. 

THE HISTORY of ENGLAND during the MIDDLE AGES; comprising the Reigns from 
William the Conqueror to the Accession of Henry VIII., and also the History of the Litera- 
ture, Religion, Poetry, and Progress of the Reformation, and of the Language during that 
period. 38d Edition, 5 vols. 8yo. 31. boards. 

THE HISTORY of the REIGN of HENRY VIII.; comprising the Political History of the 
commencement of the English Reformation: being the First Part of the Modern History of 
England. 3d Edition, 2 vols. 8yo. 263. boards. 

THE HISTORY of the REIGNS of EDWARD VI., MARY, and ELIZABETH ; being the 
Second Part of the Modern History of England. 3d Edition, 2 vols, 8vo. 32s, boards. 


TURNER.—A TREATISE ON THE FOOT OF THE HORSE, 
And a New System of Shoeing, by One-sided Nailing; and on the Nature, Origin, and 
Symptoms of the Navicular Joint Lameness, with Preventive and Curative Treatment. By 
James Turner, M.R.V.C. Royal 8vo. 7s. 6d. boards. 


TURTON’S (DR.) MANUAL OF THE LAND AND FRESHWATER SHELLS OF 
THE BRITISH ISLANDS. A new Edition, thoroughly revised, and with considerable 
Additions. By John Edward Gray, Keeper of the Zoological Collection in the British Museum. 
Post 8vo. with Woodcuts, and 12 coloured Plates, 15s. cloth. 

UNCLE PETER.—UNCLE PETER’S FAIRY TALES. 

The First Story, containing the History and Adventures of Little Mary, Queen of the 
Great Island of Brakarakakaka, By Uncle Peter, F.R.L. M.M. 1.7. F.A.S. Q.Q, DMO (Son 
Foolscap8vo. 5s. 6d. cloth. 

URE.—DICTIONARY OF ARTS, MANUFACTURES, AND MINES 5 
Containing a clear Exposition of their Principles and Practice. By Andrew Ure, M.D. 
F.R.S. M.G.S.M.A.S. Lond.; M. Acad. N.S. Philad.; S. Ph.Soc. N. Germ. Hanoy.; Mullii. 
etc. etc. Third Edition, corrected. 8vo. illustrated with 1240 Woodcuts, 50s. cloth. 

URE (DR.)—RECENT IMPROVEMENTS IN ARTS, MANUFACTURES, 
AND MINES; being the 2d Edition of a Supplement to the 3d Edition of his ¢¢ Dictionary.”’ 
By Andrew Ure, M.D.F.R.S.etc, 8vo. with numerous Wood Engrayings, 14s. cloth. 

VON ORLICH (CAP.)—TRAVELS IN INDIA, 

And the adjacent Countries, in 1842 and 1843. By Capt. Leopold Von Orlich. Translated 
from the German by H. Evans Lloyd, Esq. 2 vols. 8vo. with coloured Frontispieces, and 
numerous Illustrations on Wood, 25s. cluth. 


WALKER (GEO.)—CHESS STUDIES: 
Comprising One Thousand Games actually Played during the last Half Century ; presenting 
a unique Collection of Classical and Brilliant Specimens of Chess Skill in every stage of 
the Game, and thus forming a complete Encyclopedia of Reference. By George Walker, 
Medium 8yo. 10s. 6d. sewed. 

WATERTON.—ESSAYS ON NATURAL HISTORY, 
Chiefly Ornithology. By Charles Waterton, Esq., author of ‘*Wanderings in South 
America.’’? With an Autobiography of the Author, and a View of Walton Hall. 5th Edition, 
foolscap 8yo. 8s. cloth. 

SECOND SERIES. With Continuation of Mr.Waterton’s Autobiography. 2d Edition, feap. 

8vo. with Vignette by T. Creswick, A.R.A. 6s. 6a. cloth 


WATTS (A.A.)—LYRICS OF THE HEART, 
And other Poems. By Alaric A. Watts. Illustrated by a Series of Engravings from the most 
celebrated works of modern Painters, executed in the most finished style of Art. Square 
crown 8vo. lJ. 18s.; proof impressions, 31. 3s. [in November. 


WEBSTER.—AN ENCYCLOPADIA OF DOMESTIC ECONOMY ; 
Comprising such subjects as are most immediately connected with Housekeeping ; as, 
The Construction of Domestic Edifices, with the modes of ee Ventilating, and 
Lighting them—A description of the various articles of Furniture, with the nature of their 
Materials— Duties of Servants—A general account of the Animal and Vegetable Substances 
used as Food, and the methods of preserving and preparing them by ce 
Bread—The Chemical Nature and the Preparation of all kinds of Fermented Liquors use 
as Beverage — Materials employed in Dress and the Toilet— Business of the Laundry — 
Description of the various Wheel Carriages—Preservation of Health--Domestic Medicine, 
etc. etc.etc. By Thomas Webster, F.G.S., etc.; assisted by The late Mrs. Parkes, author 
of ‘Domestic Duties.’? 1 thick vol. 8vo. illustrated with nearly 1000 Woodcuts. 50s. cl. 
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WARDLAW.—DISCOURSES ON THE PRINCIPAL POINTS OF THE SOCINIAN 
CONTROVERSY—the Unity of God, and the Trinity of Persons inthe Godhead—the Supreme 
Divinity of Jesus Christ—the Doctrine of the Atonement—the Christian Character, etc. 
By Ralph Wardlaw, D.D. 5th Edition, 8vo. 15s. cloth. : 


WEIL (DR.)—THE BIBLE, THE KORAN, AND THE TALMUD; 
Or, Biblical Legends of the Mahometans and Hebrews, from Arabic and Hebrew Sources. 
By Dr. Weil, of Heidelberg, Translated, with Notes, by the Rey. H. Douglas, A.M. ae ue 
[Just ready. 


WELSFORD (HENRY).—ON THE ORICIN AND RAMIFICATIONS OF THE 
ENGLISH LANGUAGE; preceded by an Investigation into the Primitive Seats, Early 


Migrations, and Final Settlements, of the principal European Nations. By Henry Welsford. 
8vo. 10s.6d. cloth. ; 


WHITE’S COMPENDIUM OF THE VETERINARY ART 5 

Containing Plain and Concise Observations on the Construction and Management of the 
Stable; a brief and popular Outline of the Structure and Economy of the Horse; the Nature, 
Symptoms, and Treatment of the Diseases and Accidents to which the Horse is liable; the best 
Method of performing various Important Operations ; with Advice to the Purchasers of Horses ; 
and a copious Materia Medica and Pharmacopeia. 17th edition, entirely reconstructed, with 
considerable Additions and Alterations, bringing the work up to the present state of Veteri- 
nary Science. By W.C. Spooner, 8vo. with coloured Plate, 16s. cloth. 


WHITE’S COMPENDIUM OF CATTLE MEDICINE 5 
Or, Practical Observations on the Disorders of Cattle and other Domestic Animals, except 
the Horse. 6th Edition, re-arranged, with copious Additions and Notes. By W.C. Spooner, 
Vet. Surgeon, author of a ‘* Treatise on the Influenza,” and a ‘‘ Treatise on the Foot and 
Leg of the Horse,” etc. 8vo. 9s. cloth. 


WIGAN (DR. A. L.)}—THE DUALITY OF THE MIND, 
Proved by the Structure, Functions, and Diseases of the Brain, and by the Phenomena 
of Mental Derangement; and shewn to be essential to Moral Responsibility. With an 
Appendix. 1. On the Influence of Religion on Insanity; 2. Conjectures on the Nature of 


the Mental Operations; 3. On the Management of Lunatic Asylums. By A.L. Wigan, M.D. 
8vo. 12s. cloth. 


WILBERFORCE (W.)—A PRACTICAL VIEW OF THE PREVAILING 
RELIGIOUS SYSTEMS OF PROFESSED CHRISTIANS, in the Higher and Middle 
Classes in this Country, contrasted with Real Christianity. By William Wilberforce, Esq. 
M.P. for the County of York, 17th Edition. 8vo. 8s. bourds. ; 

*,* 19th Edition. 12mo. 4s. boards. 


WILKINSON.—THE ENCINES OF WAR, ETC. 
Being a History of Ancient and Modern Projectile Instruments and Engines of Warfare and 
Sporting; including the Manufacture of Fire Arms, the History and Manufacture of Gun- 
powder, of Swords, and of the cause of the Damascus Figure in Sword Blades, with some 
Observations on Bronze: to which are added, Remarks on some Peculiarities of Iron, and on 
the extraordinary Effect produced by the Action of Sea Water on Cast lron; with Details of 
the various miscellaneousExperiments. By H.Wilkinson, M.R.A.S. 8vo.9s. cloth. 


WILLIS (N.P.)—DASHES AT LIFE WiTH A FREE PENCIL. 
By N.P. Willis, Esq., author of ‘* Pencillings by the Way,” “ Inklings of Adventure,” etc. 
8 vols. post 8vo, 3ls.6d. boards. 
“ An exceedingly amusing book, dashed off with the freest of pencils.’’—Bell’s Messenger. 
WILLOUGHBY (LADY)—A DIARY. 
Purporting to be by the LADY WILLOUGHBY of the Reign of Charles I., embracing some 


Passages of her Domestic History from 1635 to 1648. 3d edition. Square foolscap 8vo. 
8s. boards, or 18s. bound in morocco (old style.) . 


*,* This volume is printed and bound in the style ef the period to which The Diary refers. | 


“‘ The great charm of the book, which makes it almost impossible to lay ‘it aside-until 
wholly perused, is its beautiful simplicity, united to the most touching. pathos, ever and anon 
relieved by little notices of household cares, and sweet pictures of domestic felicity. “~~ 


Scotsman. 
ZUMPT (PROF.)—A GRAMMAR.OF THE LATIN: LANCUACE. | . 
By C. G. Zumpt, Ph. D. Professor in the University, and Member of the Royal ceyschien | of 
Berlin. Translated from the 9th Edition of the original, and adapted to the use of English 
Students, by Leonhard Schmitz, Ph. D., late of the University of Bonn; with numerous 
Additions and Corrections by the Author. 8vo. 14s. cloth. y 
66 Tt would seem by a preface to this translation, from the pen of Professor Zumpt himself, 
that the translation so lung in use in our English schools and colleges has not been satis- 
factory to the learned author. He describes it as imperfect, inaccurate, and translated from 
an early edition; ‘while the German original, by continued labour on my part, had in its 
details become quite a different work. To the new translation, here published, he has given 
every assistance. Thouyh the edition from which it is translated has appeared within a year, 
his unceasing philvlogical labours had already collected a lorge number of corrections and 
additions for future use; these he has sent to Dr. Schmitz for incorporation in the English 
teat, and they make the volume before us more perfect than the German original. The 
Professor eapresses the greatest confidence in his translator's learning and accuracy ; and 
intimates that it will henceforth be their ‘ united endeavour’ to remedy what deficiences may 
be found. Thus, beyond all question, is the work of Dr. Schmitz henceforward the authorized 
version of Zumpt's Grammar; a book which well deserves its great celebrity and the high 
esteem by which it is held by the best scholars. 
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London: Printed by Manning and Mason, Ivy-lane, St. Paul’s. 
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